
SESShEPSCOSSy.U'

U.S. ARMY CORPS OF ENGINEERS 
NEW ENGLAND DIVISION

FINAL SITE-WIDE HYDROGEOLOGY REPORT

FORMER RARITAN ARSENAL 
PHASE2

REMEDIAL INVESTIGATION 

VOLUME 1 OF 3

Contract Number DACA41-92-D-80Q2 
Delivery Order 0008

JUNE 1996

Prepared for

U S. ARMY CORPS OF ENGINEERS 
New England Division 

Waltham, Massachusetts

Prepared by;

ROY F. WESTON, INC. 
Raritan Plaza I - 4th Floor 
Edison, New Jersey 08837

W.O. No.: 03886-082-010-0005

/az{(k G:l.JtAOTAN\AREA17\HYDRO.CVR}

473770



DESIGNERS 3MU.TMTS

TABLE OF CONTENTS 
VOLUME 1

Ssaiai 33^

EXECUTIVE SUMMARY

1.0 INTRODUCTION
1.1 Purpose of the Report
1.2 Scope of Work
1.3 Site Background

1.3.1 Site Description
1.3.2 Site History
1.3.3 Previous Investigations

1.3.3.1 Background Quality Investigations

2.0 REGIONAL HYDROGEOLOGY
2.1 Regional Soils
2.2 Regional Geology

2.2.1 Regional Geology Overview
2.2.2 Bedrock Lithologies

2.2.2.1 Sedimentary Formations
2.2.2.2 Igneous Formations

2.2.3 Overburden Lithologies
2.2.3.1 Raritan Formation
2.2.3.2 Cape May Formation

2.2.4 Structural Geologic Features
2.3 Regional Hydrogeology

2.3.1 Regional Hydrology Overview
2.3.1.1 Overburden Aquifer
2.3.1.2 Bedrock Aquifer

2.3.2 Salt Water Intrusion
2.3.3 Surface Water Hydrology

2.4 Climate

3.0 STUDY AREA INVESTIGATION
3.1 Phase 2 RI Soils Investigation
3.2 Phase 2 RI Sediment and Surface Water Investigation
3.3 Phase 2 RI Groundwater Investigation 

3.3.1 Monitoring Well Construction

Page

ES-1

1-1
1-1
1-2
1-2
1-2
1-4
1-5
1-9

2-1

2-1
2-4
2-4
2-6
2-6
2-6
2-7
2-8
2-8
2-9
2-9
2-9
2- 9 

2-10 
2-11 
2-11 
2-13

3- 1 
3-2 
3-4 
3-5 
3-9

sb\HARITAN\R0I_D08\SrrEHYD.RPT
1



MANAGERS

5®^ Ells Hags

3.3.1.1 Previously Installed Monitoring Wells 3.9
3.3.1.1.1 O’Brien & Gere Monitoring Wells 3-10
3.3.1.1.2 Dames & Moore Monitoring Wells 3-10
3.3.1.1.3 Lowe Environmental Monitoring Wells 3-11

3.3.1.2 Phase 2 RI Groundwater Monitoring Wells 3-12
3.3.1.2.1 Overburden Monitoring Wells 3-14
3.3.1.2.2 Bedrock Monitoring Wells 3-15
3.3.1.2.3 Pumping Monitoring Wells 3-16
3.3.1.2.4 Observation Wells 3-17

3.3.2 Phase 2 RI Monitoring Well Development 3-18
3.3.3 Groundwater Sampling Program 3-20

3.3.3.1 Previous Groundwater Sampling Programs 3-20
3.3.3.2 Shallow Groundwater Screening Investigation 3-21
3.3.3.3 Phase 2 Groundwater Sampling Program 3-22
3.3.3.4 Phase 2 RI Quality Assurance/Quality Control Sampling 3-25

3.3.4 Supplemental Hydrogeological Investigation 3-27
3.3.4.1 Stratigraphical Investigation 3-27
3.3.4.2 Groundwater Level Monitoring Program 3-29
3.3.4.3 Tidal Influence Investigation 3-30

3.3.5 Deviations from the Work Plan 3.33
3.3.5.1 Monitoring Well Construction and Development 3-33
3.3.5.2 Groundwater Sampling Program 3-37
3.3.5.3 Quality Assurance/Quality Control Sampling Program 3-38
3.3.5.4 Groundwater Level Monitoring 3.39
3.3.5.5 Tidal Influence Investigation 3-39
3-3.5.6 Hydraulic Conductivity Testing 3-41

3.4 Surrounding Well Use Survey 3_42
3.5 Preliminary Evaluation of Potential Non-DOD Sources of Contamination 3-42

4.0 RESULTS OF SUPPLEMENTAL HYDROGEOLOGIC INVESTIGATION 4-1
4.1 Arsenal-Wide Topography j
4.2 Arsenal-Wide Geology 4_2

4.2.1 Overburden Geology 4.3
4.2.1.1 Upper Sand (US) Unit 4^
4.2.1.2 Meadowmat (MM) Unit 4.5

2CMNSH3C3N$L..rAV$

TABLE OF CONTENTS (CONTINUED)

• •

11ab\RARrrAN\ROI_D08\SITEHYD. RPT



TABLE OF CONTENTS (CONTINUED)

Sato lias

4.2.1.3 Lower Sand (LS) Unit 4.5
4.2.1.4 Weathered Bedrock Group 4_7

4.2.1.4.1 Raritan Fire Clay/Saprolite Units 4-7
4.2.1.4.2 Weathered Passaic Unit 4-8

4.2.2 Bedrock Geology 4_g
4.2.2.1 Passaic Formation 4.9
4.2.2.2 Palisades Sill Formation 4_U
4.2.2.3 Rock Fracture Evaluation and Analysis 4-11

4.3 Arsenal-Wide Hydrogeology 4_j2
4.3.1 Overburden Hydrogeology 4.J3

4.3.1.1 Upper Sand Unit 4_14
4.3.1.2 Meadowmat Unit 4_15
4.3.1.3 Lower Sand Unit 4_lg
4.3.1.4 Raritan Fire Clay Unit 4-18

4.3.2 Bedrock Hydrogeology 4_19
4.4 Surface Water Hydrology and Potential Groundwater Hydraulic Connection 4-21
4.5 Tidal Influence Investigation 4.24

4.5.1 Results of Round 1 Tidal Influence Investigation 4-25
4.5.2 Results of Round 2 Tidal Influence Investigation 4-28
4.5.3 Effects of Tidal Influence On Site-Wide Hydrology 4-30

4.6 Hydraulic Conductivity Testing 4.30

5.0 GROUNDWATER QUALITY 5_!
5.1 Summary of Groundwater Quality Determined During Previous Investigations 5-1

5.1.1 OBG Sampling Results
5.1.2 Dames & Moore Sampling Results 5.3

5.2 Summary of Groundwater Quality Determined During the Phase 2 RI 5-4
5.2.1 Results of Shallow Groundwater Screening Investigation 5-4

5.2.1.1 Estimated VOC Plume Areas 5.5
5.2.2 Round 1 Groundwater Sampling Analytical Results 5-7

5.2.2.1 VOCs in Groundwater 5.7
5.2.2.2 SVOCs in Groundwater 5.9
5.2.2.3 Metals and Cyanide in Groundwater 5-9
5.2.2.4 Pesticides/PCBs in Groundwater 5_H
5.2.2.5 Dioxin and Furans in Groundwater 5-12
5.2.2.6 Thiodiglycol in Groundwater 5_12
5.2.2.7 Explosives in Groundwater 5-12

sb\RARJTAN\R0I_D08\SrrEHYD.RFT



IWMCfBC ocswAsatei’tt-'

Sss&ffi liMe £322

S.2.2.8 Physical Properties/Characteristics of Groundwater 5-12
5.2.3 Round 2 Groundwater Analytical Results 5-13

5.2.3.1 VOCs in Groundwater 5_13
5.2.3.2 SVOCs in Groundwater 5_14
5.2.3.3 Metals and Cyanide in Groundwater 5_14
5.2.3.4 Pesticides/PCBs in Groundwater 5-15
5.2.3.5 Dioxin/Furans in Groundwater 5-16
5.2.3.6 Thiodiglycol in Groundwater 5-16
5.2.3.7 Explosives in Groundwater 5-16
5.2.3.8 Physical Properties/Characteristics of Groundwater 5-16

5.4 QA/QC Review of Laboratory Results 5-16

6.0 NATURE AND EXTENT OF CONTAMINATION OF CONCERN 6-1

6.1 VOC Contamination in Groundwater 6-1
6.1.1 AOC 1 - Vicinity of Raritan Plaza I and II 6-2

6.1.1.1 Associated Soil Contamination 6-3
6.1.1.2 Associated Surface Water and Sediment Contamination 6-3

6.1.2 AOC 2 - Area 18C Building 256 6-3
6.1.2.1 Associated Soil Contamination 6-4
6.1.2.2 Associated Surface Water and Sediment Contamination 6-5

6.1.3 AOC 3 - Owens-Illinois 6-5
6.1.3.1 Associated Soil Contamination 6-6
6.1.3.2 Associated Surface Water and Sediment Contamination 6-6

6.1.4 AOC 4 - Former Pond at Area 18A 6-6
6.1.4.1 Associated Soil Contamination 6-7
6.1.4.2 Associated Surface Water and Sediment Contamination 6-8

6.1.5 AOC 5 - Area 10 Tennis Court Area 6-9
6.1.5.1 Associated Soil Contamination 6-9
6.1.5.2 Associated Surface Water and Sediment Contamination 6-9

6.1.6 AOC 6 - Area 19 6-10
6.1.6.1 Associated Soil Contamination 6-10
6.1.6.2 Associated Surface Water and Sediment Contamination 6-11

6.1.7 AOC 7 - Area 7 6_U
6.1.7.1 Associated Soil Contamination 6-12
6.1.7.2 Associated Surface Water and Sediment Contamination 6-12

6.2 Metals Contamination in Groundwater 6-12

TABLE OF CONTENTS (CONTINUED)

abVSASniAN\R0I_D08\SrrEHYD.RFT IV



TABLE OF CONTENTS (CONTINUED)

Section IlflS

6.2.1 Aluminum Contamination
6.2.1.1 Associated Soil Contamination
6.2.1.2 Associated Surface Water and Sediment Contamination

6.2.2 Area 14 - Arsenic
6.2.2.1 Area 14 Associated Arsenic Soil Contamination
6.2.2.2 Area 14 - Arsenic in Surface Water and Sediment

6.2.3 Arsenic Site-Wide
6.2.3.1 Arsenic Distribution Site-Wide
6.2.3.2 Associated Soil Contamination
6.2.3.3 Associated Surface Water and Sediment Contamination

6.2.4 Metals Site-Wide (Excluding Aluminum and Arsenic)
6.2.4.1 Metals Distribution Site-Wide
6.2.4.2 Associated Soil Contamination
6.2.4.3 Associated Surface Water and Sediment Contamination

6.3 Trend Analysis of Groundwater Quality
6.3.1 VOCs

6.3.1.1 Total VOCs
6.3.1.2 PCE
6.3.1.3 TCE
6.3.1.4 Total 1,2-DCE

6.3.2 Metal Compounds
6.3.2.1 Arsenic
6.3.2.2 Lead
6.3.2.3 Cadmium
6.3.2.4 Chromium

6.4 Potential Dense Nonaqueous Phase Liquid (DNAPL) Evaluation
6.5 Background and Site Groundwater Quality Degradation

6.5.1 Background Groundwater Degradation
6.5.2 Site Groundwater Quality Degradation

6.6 Past, Present and Future Uses of Groundwater
6.6.1 Past Usage of Groundwater
6.6.2 Present Usage of Groundwater
6.6.3 Future Usage of Groundwater

6.7 Potential Non-DOD Sources of Contamination

6-13
6-14
6-14
6-15
6-15
6-16
6-16
6-16
6-17
6-17
6-18
6-18
6-20
6-23
6-25
6-26
6-26
6-26
6-26
6-27
6-27
6-27
6-28
6-29
6-29
6-29
6-32
6-33
6-34
6-36
6-36
6-36
6-38
6-38

ab\RARITAN\R0I_D08\StrEHYDJtPr V



SSStiBB Elk

7.0 CONCLUSIONS AND RECOMMENDATIONS 7-1
7.1 Physical Site Characterization 7_1
7.2 Potential Groundwater Contaminants of Concern 7-3

7.2.1 Background Contaminants of Concern 7-3
7.2.2 On-Site Contaminants of Concern 7_3

7.3 Recommendations for Further Investigation 7_4
7.3.1 Specific Areas of Potential Concern Requiring Further Investigation 7.7
7.3.2 Areas and Compounds Requiring No Further Action 7-9

8.0 REFERENCES g l

sb\KAItn'AN\R0I_D08\SITIEHYB.RFT



LIST OF FIGURES

Figure Title

1-1 Site Location Map

1- 2 Site Map

2- 1 Soils Delineation Map

2-2 Geologic Map of New Jersey

2-3 Generalized Geologic Cross Section of Middlesex County

2-4 Geologic Map of Triassic Bedrock and Cretaceous Overburden Exposures in 
Middlesex County

2-5 Geologic Map of Quaternary Overburden Units in Middlesex County

4-1 Topographic Map

4-2 Distribution and Thickness of Meadowmat

4-3 Distribution and Thickness of Lower Sand

4-4 Distribution and Thickness of Raritan Fire Clay and Saprolite Units

4-5 Distribution and Thickness of Weathered Passaic Unit

4-6 Distribution of Bedrock Formations

4-7 Geologic Cross Section Location Map

4-8 Geologic Cross Sections (1-1' through 7-7’)

4-9 Overburden Hydrologic Zone Map

4-10 Overburden Groundwater Contour Map 3 November 1994

4-11 Overburden Groundwater Contour Map 19 January 1995

TABLE OF CONTENTS (CONTINUED)

•b\RARlTAN\R0I_D08\SrrEHYD.IlFT vii



Title

TABLE OF CONTENTS (CONTINUED)

LIST OF FIGURES (CONTINUED)

Figure

4-12

4-13

4-14

4-15

4-16

4-17

4-18

4-19

4-20

4-21

4-22

4-23

4-24

4-25

4-26

4-27

4-28

4-29

Overburden Groundwater Contour Map 16 March 1995

Southern Zone Overburden Groundwater Contour Map 3 November 1994

Southern Zone Overburden Groundwater Contour Map 19 January 1995

Southern Zone Overburden Groundwater Contour Map 16 March 1995

Distribution of Salinity in Overburden Groundwater

Distribution of Salinity in Bedrock Groundwater

Bedrock Groundwater Contour Map 3 November 1994

Bedrock Groundwater Contour Map 19 January 1995

Bedrock Groundwater Contour Map 16 March 1995

Surface Water Drainage Area Location Map

Distribution of Salinity in Surface Water

Tidal Influence Investigation Monitoring Locations

Round 1 Rain and Barometric Pressure Data

Round 1 Comparison of MW-96A to SG-2 Water Level Elevations

Round 1 and 2 Comparison of MW-93A to SG-8 Water Level Elevations

Round 1 and 2 Comparison of MW-90A to SG-13 Water Level Elevations

Round 1 and 2 Comparison of MW-99A to SG-9 and SG-10 Water Level Elevations

Non-Tidally Influenced Monitoring Well Response To Barometric Pressure

t*\8ARITAN\S0I_D08\SrrEHYD.RPT viii



TABLE OF CONTENTS (CONTINUED) 

LIST OF FIGURES (CONTINUED) 

Bgyrg Title

4-30

4-31

4-32

4- 33

5- 1 

5-2 

5-3 

5-4 

5-5 

5-6 

5-7 

5-8 

5-9 

5-10 

5-11 

5-12 

5-13 

5-14

Round 1 and 2 Comparison of MW-50A to SG-2 Water Level Elevations 

Round 1 and 2 Comparison of MW-60 to SG-2 Water Level Elevations 

Round 1 - Magnitude of Tidal Influence on Bedrock Monitoring Wells 

Round 2 - Comparison of MW-91A to SG-4 Water Level Elevations 

VOC Groundwater Contamination Map

Round 1 - Trichloroethylene (TCE) Groundwater Sampling Results

Round 1 - Total 1,2-Dichloroethene Groundwater Sampling Results

Round 1 - Tetrachloroethylene (PCE) Groundwater Sampling Results

Round 1 - Vinyl Chloride Groundwater Sampling Results

Round 1 - Benzene Groundwater Sampling Results

Round 1 - Chlorobenzene Groundwater Sampling Results

Round 1 - 1,2-Dichloroethane Groundwater Sampling Results

Round 1 - Dichlorobromomethane Groundwater Sampling Results

Round 1 - Arsenic Groundwater Sampling Results

Round 1 - Iron Groundwater Sampling Results

Round 1 - Aluminum Groundwater Sampling Results

Round 1 - Manganese Groundwater Sampling Results

Round 1 - Sodium Groundwater Sampling Results

sb\RARHAN\R0I_D08\SITEHYD. RPT ix



TABLE OF CONTENTS (CONTINUED) 

LIST OF FIGURES (CONTINUED)

Egm jMs

5-15

5-16

5-17

5-18

5-19

5-20

5-21

5-22

5-23

5-24

5-25

5-26

5-27

5-28

5-29

5-30

5- 31

6- 1

Round 1 - Lead Groundwater Sampling Results

Round 1 - Antimony Groundwater Sampling Results

Round 1 - Nickel Groundwater Sampling Results

Round 1 - Cadmium Groundwater Sampling Results

Round 1 - Chromium Groundwater Sampling Results

Round 1 - Mercury Groundwater Sampling Results

Round 1 - Aldrin Groundwater Sampling Results

Round 2 - Trichloroethylene (TCE) Groundwater Sampling Results

Round 2 - Total 1,2-Dichloroethene Groundwater Sampling Results

Round 2 - Tetrachloroethylene (PCE) Groundwater Sampling Results

Round 2 - Manganese Groundwater Sampling Results

Round 2 - Sodium Groundwater Sampling Results

Round 2 - Iron Groundwater Sampling Results

Round 2 - Aluminum Groundwater Sampling Results

Round 2 - Arsenic Groundwater Sampling Results

Round 2 - Cadmium Groundwater Sampling Results

Round 2 - Nickel Groundwater Sampling Results

Location of Potential Non-DOD Sources of Contamination

ab\RAKITAN\R0I_D08\SrrBHYD.RFT X



TABLE OF CONTENTS (CONTINUED) 

LIST OF TABLES 

labk Hflg

K»«<uSASv.’M':

3-1

3-2

3-3

3-4

3-5

3-6

3-7

3-8

3-9

3-10

3-11

3-12

3-13

3- 14

4- 1 

4-2

Summary of Monitoring Well Construction Specifications

Summary of Proposed versus Installed Monitoring Wells

Summary of Monitoring Well Development

Summary of SGWS Sampling Program

Summary of Monitoring Well Purging

Summary of Round 1 Groundwater Sampling Program

Summary of Round 2 Groundwater Sampling Program

Summary of Round 1 Groundwater Sampling Quality AsSurance/Quality Control 
Program

Summary of Round 2 Groundwater Sampling Quality Assurance/Quality Control 
Program

Summary of Analytical Methods for Water 

Summary of Geotechnical Sampling Program 

Summary of Rock Coring Program

Summary of Groundwater and Surface Water Level Monitoring Program 

Summary of Tidal Influence Investigation

Summary of Geotechnical Soil Sampling Results

Summary of Horizontal Hydraulic Gradients for Overburden Monitoring Wells

sb\RAHITAN\R0I_D08\SrrEHYD -RPT xi



MMUfiEP;

Title

TABLE OF CONTENTS (CONTINUED)

LIST OF TABLES (CONTINUED)

0£5*S5escOsS„-.'»’>*;

Table

4-3

4-5

4-6

4-7

4-8

5-1

5-2

5-3

5-4

5-5

5-6

5-7

Summary of Vertical Hydraulic Gradients for Deep vs. Shallow Overburden 
Monitoring Wells

Summary of Horizontal Hydraulic Gradients for Bedrock Monitoring Wells

Summary of Vertical Hydraulic Gradients for Bedrock versus Overburden 
Monitoring Wells

Summary of Surface Water versus Groundwater Elevations

Summary of Tidal Influence Investigation: Tidally Influenced Monitoring Wells and 
Staff Gauges

Summary of Tidal Influence Investigation: Monitoring Wells Influenced by
Barometric Pressure

1988/1989 O’Brien & Gere Groundwater Analytical Data 

1992 Dames & Moore Groundwater Analytical Data

Analytical Groundwater VOC Results Exceeding NJDEP Groundwater Quality 
Standards - Round 1

Analytical Groundwater SVOC Results Exceeding NJDEP Groundwater Quality 
Standards - Round 1

Analytical Groundwater Metal Results Exceeding NJDEP Groundwater Quality 
Standards - Round 1

Analytical Groundwater Pesticide Results Exceeding NJDEP Groundwater Quality 
Standards - Round 1

Analytical Groundwater Total Dissolved Solid Results Exceeding NJDEP 
Groundwater Quality Standards - Round 1

cb\SARn,AN\R0I_D08\STTEHYD.RlPT xii



TABLE OF CONTENTS (CONTINUED)

LIST OF TABLES (CONTINUED)

Table

5-8

5-9

5-10

5-11

6-1

6-2

6-3

6-4

6-5

Analytical Groundwater VOC Results Exceeding NJDEP Groundwater Quality 
Standards - Round 2

Analytical Groundwater SVOC Results - Round 2

Analytical Groundwater Metal Results Exceeding NJDEP Groundwater Quality 
Standards - Round 2

Analytical Groundwater Pesticide Results - Round 2 

Trend Analysis of Groundwater Results

Summary of DNAPL-Related Compounds Compared to Pure Phase Solubility 

Summary of Known Contaminated Sites 

Summary of U.S. EPA Region n CERCLIS Sites

Summary of Registered Underground Storage Tanks Within the Former Arsenal

rt\BAJOTAN\B0I_D08\srrEHYD.RJT X1U



TABLE OF CONTENTS (CONTINUED)

VOLUME 2
LIST OF APPENDICES

APPENDIX A BOREHOLE LOCATION DATA SHEETS, BOREHOLE SUMMARIES 
AND BOREHOLE LOGS

APPENDIX B MONITORING WELL COMPLETION SUMMARIES

VOLUME 3

LIST OF APPENDICES

APPENDIX C RESULTS OF SURROUNDING WELL USE SURVEY

APPENDIX D RESULTS OF PRELIMINARY EVALUATION OF NON-DOD SOURCES 
OF CONTAMINATION

APPENDIX E GEOTECHNICAL DATA REPORTS

APPENDIX F BEDROCK CORE STERONETS

APPENDIX G TIDAL INFLUENCE INVESTIGATION DATA

APPENDIX H QUALITY CONTROL REVIEW OF ANALYTICAL DATA

APPENDIX I SUMMARY OF ANALYTICAL RESULTS
ROUND 1 AND 2 GROUNDWATER SAMPLING EVENTS

sb\RARrTAH\ROI_D08\snrEHYDJUT Xlv



KSMSftseohsuiTvrs

TABLE OF CONTENTS (CONTINUED)

LIST OF ABBREVIATIONS

AGS - Aboveground Surface 
AOC - Area of Concern 
ATV - All Terrain Vehicle 
BRK - Bedrock
CaPAH - Carcinogenic Polyaromatic Hydrocarbons 
CDAP - Chemical Data Acquisition Plan 
CW - Chemical Warfare
DERP - Defense Environmental Restoration Program
DOD - Department of Defense
EODT - Explosives Ordnance Demolition Technology, Inc.
FBC - Federal Business Centers
Former Arsenal - Former Raritan Arsenal
FS - Feasibility Study
FUDS - Formerly Used Defense Sites
GDMS - GEOLIS Data Management Software
GEOLIS - Geologic Logging and Interpretation System
GSA - General Services Administration
HTW - Hazardous and Toxic Waste
IT - International Technologies Corporation
KCD - Kansas City District
LEAD - Letterkenny Army Depot
LHRA - Limited Health Risk Assessment
LS - Lower Sand Unit
MCC - Middlesex County College
MCMC - Middlesex County Mosquito Commission
MCUA - Middlesex County Utilities Authority
MGD - Million Gallon s Per Day
mL - Milliliters
mm - Millimeters
MM - Meadowmat Unit
MRD - Missouri River Division
MS - Matrix Spike
MSD - Matrix Spike Duplicate
MSL - Mean Sea Level
mya - Million Years Ago
NED - New England Division

sb\HARlTAN\R0I_D08\SITEHYD.RPT XV



3eSG«PS3*SU**.VS

TABLE OF CONTENTS (CONTINUED)

LIST OF ABBREVIATIONS

NGVO - National Geodetic Verticle Datum
NJDEP - New Jersey Department of Environmental Protection
NTU - Nephelometric Turbidity Units
O.D. - Outside Diameter
OBG - O’Brien & Gere
OEW - Ordnance and Explosive Wastes
PAL - Palisades Sill Formation
PAS - Passaic Formation
PCB - Polychlorinated Biphenyls
PID - Photoionization Detector
PPB - Parts Per Billion
ppm - Parts Per Million
PPM - Priority Pollutant Metals plus Barium
ppt - Parts Per Thousand
PVC - Poly Vinyl Chloride
QA - Quality Assurance
QC - Quality Control
RD - Remedial Design
RI - Remedial Investigation
ROI - Report of Investigation
RQD - Rock Quality Designation
SCS - Soil Conservation Service
SG - Staff Gauge
SGWS - Shallow Groundwater Screening 
SI - Site Investigation 
SOW - Scope of Work 
Summit - Summit Associates Inc.
SVOC - Semivolatile Organic Compounds
TAL - Target Analyte List
TCL - Target Contaminant List
TDMS - Technical Data Management System
TDS - Total Dissolved Solids
TNT - 2,4,6-trinitrotoluene
TOC - Top of (inner PVC) Casing
TPHC - Total Petroleum Hydrocarbons
US - Upper Sand Unit
USAGE - United States Army Corps of Engineers

sb\RASn,AN\R0I_D08\SrrEHYD.RFT XVI



OESONPGCOMU'*^

TABLE OF CONTENTS (CONTINUED)

LIST OF ABBREVIATIONS

USCS - United Soil Classification System
USDA - United States Department of Agriculture
USEPA - United States Environmental Protection Agency
UXB - UXB International
UXO - Unexploded Ordnance
VOC - Volatile Organic Compounds
WBK - Weathered Bedrock Group
WWTP - Wastewater Treatment Plant

d>\RARITAN\R0I_D08\SITEHYD.RFT xvii



se&c»iE<is:9&:wr?

EXECUTIVE SUMMARY

TTiis report presents the results of the site-wide hydrogeologic investigation performed at the 
former Rantan Arsenal from June 1993 through March 1995 as part of the WESTON Phase 2 
Remedial Investigation (RI). The objectives of this report are to: (1) summarize the results of 
the physical site characterization investigation, which included a supplemental geologic/ 
hydrogeologic investigation and surrounding well use survey; (2) present the results of 
background and site-wide groundwater sampling conducted during November and December 
1994; and (3) identify potential contaminants of concern, as well as their potential sources and 
migration pathways in groundwater. Results of surficial and subsurfidal soil sampling and 
surface water and sediment investigations are presented related to specific groundwater areas of 
concern; however, detailed results for these matrices are presented in separate reports.

The results of the Phase 2 RI indicate that most of the southern two thirds of the former Arsenal 
consists of a lowland estuarine environment, while most portions of the northern third of the site 
are either developed or freshwater forested and emergent wetlands. The site topography slopes 
gently east-southeast towards the Rantan River. The site geology is characterized by an 
overburden layer, approximately 10 to 80 feet thick, composed of unconsolidated sediments 
underlam by a bedrock (Passaic and Palisades Sill Formations) composed of shales, 
metamorphosed shales and an igneous diabase sill. Over much of the site, the overburden layer 
contains a meadoWmat unit of variable thickness composed of clayey, silty, organic-rich 
material. Except for the southern and southwestern portions of the site, the overburden and 
bedrock layers are separated by the Raritan Fire Clay/saprolite units.

The site hydrogeology consists of three units: (1) an Upper Sand (US) unit, not considered an 
aquifer, but a zone of saturation which is thin, discontinuous and perched where underlain by 
the meadowmat, (2) a Lower Sand (LS) unit, which is the primary overburden water-bearing 
unit and is found unconfined in the northwestern portion of the site and confined, to varying 
degrees, where it is overlain by the meadowmat; and (3) the bedrock unit which is a semi- 
confined aquifer underlying the Weathered Bedrock Group (Raritan Fire Clay, Saprolite and 
weathered bedrock units) at most locations, with groundwater occurrence and movement 
predominantly in the fractures. Groundwater flow within the LS and bedrock units is 
southeasterly toward the Raritan River. Both the meadowmat and the Raritan Fire Clay/saprolite 
are considered to be semi-confining layers due to their low permeability.

The interrelationship between surface water and groundwater is limited to the overburden aquifer 
and. varies between recharge and discharge modes according to locale and site conditions such 
as tidal cycle and precipitation events. Overall, both surface water and groundwater ultimately 
discharge to the Rantan River. The tidal influence investigation indicated that groundwater 
levels in both the overburden and bedrock aquifers are influenced by tidal fluctuations.
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GroundWater levels in die overburden aquifer were affected by tidal influence to a greater extent 
Aan tbe bedrock aquifer. However, water level fluctuations due to tidal influence had no 
significant effect on groundwater flow direction in either the overburden or bedrock aquifers.

Ilie analytical results from two rounds of monitoring well sampling indicate that organic and 
moiganic contamination exceeding NJDEP Groundwater Quality Standards is present within the 
overburden aquifer. The analytical groundwater results also indicate that the bedrock aquifer 
is essentially uncontaminated. Organic contaminants of potential concern include benzene and

ECE’ ‘•2-DC|A> “>“ 1.2-DCE, chlorobenzene and vinyl chloride. 
geeraUy„ found m seven Plum“ in the overburden aquifer within the north and 

p0lt?n? of Slte* inorganic contaminants of potential concern include arsenic 
n W^.ch .are Protiominantly found in the southern portion of the site. SVOCs

petocides/PCBs, thiodiglycol, cyanide, dioxin and furans are not considered contaminants of 
potoitial concern Explosive compounds (2,4-dinitrotoluene, 2-6-dinitrotoluene, and amino- 
DNT s) are considered a potential concern within the groundwater downgradient of Area 4.

l^e former Arsenal site and adjacent areas have experienced 32 years of extensive construction, 
£2??mdust™1/commercial. activities and other uses since the Raritan Arsenal was 
nnm m 19635 eXte"dmg 1116 P°tential sources of contamination substantially beyond historical
asTrSLT^f^Ph1" “* ** comP°unds of Potential concern which have been identified 

f ti»e Phase 2 RI are common contaminants found within many industrialized and
°f NCW ferSey' 11 is ^nimended that the following general investigations be 

earned out prior to any further specific investigation of AOCs offsite at the former Arsenal.

Surface water and sediment should be sampled within the Raritan River, both upstream 
and downstream of the former Arsenal site to ascertain background levels of metals and 
other contaminants, which may be influencing the southern tidal portion of the site.

® Development activities and plans for the Raritan Center Industrial Park and other areas 
withm the former Arsenal should be identified, as construction activities undertaken 
during and following the completion of the groundwater investigation have resulted in 
further alteration of site hydrology and have potentially affected contaminant migration

An evaluation of DOD and non-DOD contaminant sources at the former Arsenal and the
potential for off-site sources to contribute to contaminant levels in groundwater is 
recommended.

The Phase 2 RI data indicates that the overburden aquifer does not meet the requirements 
of a Class HA aquifer in the southern portion of the site. Collection of two additional 
rounds of water samples from selected wells in the southern portion of the site for 
chloride, IDS and other appropriate groundwater quality indicators is recommended.
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This information will be used to support an application to the NJDEP to reclassify the 
southern portion of the site as a Class 11IB aquifer, not subject to potable use. This 
aquifer designation has previously been applied to locations on the southeastern shore of 
the Raritan River, opposite the former Arsenal.

• NJDEP regulations include a provision for the State to designate areas of exception to 
strict application of the GWQS in certain, specific situations. The northern portion of the 
former Raritan Arsenal may qualify as a Classification Exception Area (CEA) and it is 
recommended that this option be developed as part of a Remedial Action Work Plan for 
future groundwater management at the site, this Remedial Action Work Plan will 
contain specific recommendations for additional monitoring well installation and the 
periodic sampling of new and existing wells.

• It is recommended that monitoring well MW-31 be grouted and sealed to eliminate the 
potential for contamination to penetrate the Raritan Fire Clay unit. A detailed evaluation 
of wells installed prior to die Phase 2 RI is recommended to determine whether ari/tiffonai 
wells should be grouted.

• An additional shallow groundwater screening investigation within Area 4 is recommended 
to identify potential explosives contamination at locations closer to gngpytPrf 
contamination source areas than locations monitored by the existing well array.
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SECTION 1.0

INTRODUCTION

1.1 PURPOSE OF THE REPORT

Roy F. Weston, Inc. (WESTON*) was awarded an Indefinite Delivery Contract (DACA41-92-D- 
8002) by die U.S. Army Corps of Engineers (USAGE), Kansas City District (KCD), to carry 
out an additional environmental evaluation of the former Raritan Arsenal (former Arsenal) The 
work covered under the contract scope of work (SOW) involves the professional services 
necessary to complete a Remedial Investigation/Feasibility Study (RI/FS), a Remedial Design 
(RD), and Title II services for areas of concern (AOCs) at the former Arsenal. The USACE 
is conducting the RI/FS/RD activities at the former Arsenal under the Defense Environmental 
Restoration Program (DERP) for Formerly Used Defense Sites (FUDS). Oversight responsibility 
for die Phase 2 RI of the former Arsenal was transferred from the KCD to the New England 
Division (NED) of the USACE during 1994. The United States Environmental Protection 
Agency (USEPA) and the New Jersey Department of Environmental Protection (NJDEP) provide 
regulatory oversight and review support for the project.

This Site-Wide Hydrogeology report summarizes the results of a Phase 2 RI performed from 
June 1993 through March 1995 at the former Arsenal. Specifically, the report

• discusses site history and previous investigations;
• summarizes the results of the Phase 2 RI area-specific soil sampling program and the 

surface water and sediment investigation; and
• presents the results of site-wide groundwater sampling and the supplemental 

hydrogeologic investigation.

The report also includes a discussion of the nature and extent of groundwater contamination, 
potential fate and transport of soil, sediment, surface water and groundwater contaminants and 
an evaluation of the overburden and bedrock aquifers.

As part of the Phase 2 RI, WESTON planned and implemented a site-wide groundwater 
investigation, which included a shallow groundwater screening (SGWS) investigation using the 
Geoprobe method, installation of groundwater monitoring wells, and sampling of groundwater 
from existing and newly installed monitoring wells. In addition, a supplemental hydrogeological 
investigation, including a stratigraphical investigation, a groundwater level monitoring program, 
and a tidal influence investigation, were performed. The Phase 2 RI groundwater investigation 
was performed to confirm the results of previous investigations, character! tp. the nature and 
extent of groundwater contamination, develop a conceptual site-wide geologic and hydrogeologic
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model, establish background groundwater quality data and evaluate contaminant migration 
pathways and potential receptors.

lo2 SCOPE OF WORK

The Phase 2 RI at the former Arsenal was conducted during five separate field efforts from June 
1993 to March 1995. The Phase 2 RI was performed to characterize the physical properties of 
the site and define the nature and extent of possible soil, sediment, surface water and
groundwater contamination. The activities performed during the Phase 2 RI included the 
following:

® Area-specific soil investigations including the drilling of soil borings, the collection and 
analysis of soil samples and installation of groundwater monitoring wells.

A surface water/sediment investigation, including the collection of surface water and 
sediment samples from surface water bodies within AOCs.

0 A site-wide groundwater investigation, including a shallow groundwater screening 
investigation (SGWS), a supplemental geologic/hydrogeologic investigation (strati- 
graphical investigation, groundwater level monitoring, tidal influence investigation and 
hydraulic conductivity testing) and the collection of groundwater samples for laboratory 
analysis.

® A physical site characterization investigation, including a surface water survey, wetlands 
survey, floodplain survey, preliminary wetlands assessment, surrounding well use survey,
and a preliminary evaluation of potential sources of contamination unrelated to past army 
use of the site.

1.3 SITE BACKGROUND

1-3.1 Site Description

The former Arsenal encompasses approximately 3,227 acres and is located in Edison and 
Woodbridge Townships, Middlesex County, New Jersey. The former Arsenal is bordered to 
the north and northwest by Woodbridge Avenue, to the southwest by Mill Road and the ILR 
Landfill, to the south and southeast by the Raritan River, and to the east by vacant and industrial 
properties. The general location and approximate property boundaries of the former Arsenal are 
depicted on the Site Location Map (Figure 1-1). A site map showing the physical features of 
the former Arsenal is presented on Figure 1-2.

The former Arsenal property is currently owned or occupied by the following:
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• Middlesex County College (MCC); owned by Middlesex County.
• Thomas A. Edison County Park; Owned by Middlesex County.
• United States General Services Administration (GSA).
• United States Environmental Protection Agency (USEPA).
• Rantan Center Industrial Park; owned by Summit Associates Inc. (Summit) and Federal 

Business Centers (FBC).
• Several privately owned light industrial, warehousing, and hotel operations.

According to the Dames & Moore Archival Search Report (July 1993), MCC occupies 
approximately 163 acres in the northwestemmost portion of the former Arsenal. This parcel was 
purchased by Middlesex County from GSA in 1964. A few braidings previously constructed and 
utilized by the Army remain and are currently utilized by the College for various administrative 
praposes. However, a majority of the buildings utilized by the College were constructed by 
Middlesex County in the 1960s and 1970s. In addition, the Thomas A. Edison County Park 
occupies approximately 150 acres immediately south of the College. The Park includes baseball
and soccer fields, tennis courts, a running track, parking lots, maintenance buildings and 

common open space.

The USEPA * s Region H office obtained Buildings 5, 6, 7, 10, 18, 209, and 210 in the early 
1970s for use as its field office. In 1988, the USEPA purchased Building 212 and an aHHirinnai 
164-acre parcel from the GSA. The USEPA and its contractors maintain office and general 
operations space for over 300 personnel. The Region H Laboratory, Emergency Response 
Team, Research and Development staff, and Removal and Emergency Response staff occupy this 
area. The GSA also utilizes some of this area for fleet vehicle storage, sales, and distribution, 
with much of the land remaining vacant and undeveloped.

In 1989, GSA sold a 3-acre plot of land to the Middlesex Interfaith Partners with the Homeless 
and another 23-acre plot to TWC Realty. The GSA currently owns two parcels of land: 1) a 
19-acre plot in the southwest comer of the site, and 2) an 11-acre plot next to MCC. The area 
along Woodbridge Avenue immediately northwest of the USEPA-owned property is owned and
occupied by Owens-Illinois, Inland Container Corporation, Tastykake, and Ardmore Textured 
Metals.

During 1964, the GSA sold 2,000 acres of the former Arsenal to the Visceglia family. This 
family formed the company Federal Storage Warehouses. In 1975, Federal Storage Warehouses 
divided into two companies (Summit and FBC) and built Raritan Center, a major industrial park 
complex. Rantan Center comprises the northeastern, central, and southern portions of the 
former Arsenal. Raritan Center currently hosts over 90 office buildings, storage warehouses, 
and light manufacturing facilities and is New Jersey’s largest office/light industrial center. This 
area continues to be developed, with future {dans considering a park-and-ride center and
additional construction/expansion of light industrial and warehouse space within the former 
Arsenal.
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The southern portion of the former Arsenal, adjacent to the Raritan River, has remained 
relatively inactive since the departure of the Army in the 1960s. This inactivity is attributed to 
the presence of wetlands and floodplains, making this area undesirable for development. A few 
manufacturing/blending operations have occurred within the southern portion of the former 
Arsenal. These include operations such as Huber Inks, the LaPlace Sulfur Plant and a small 
concrete plant. The Middlesex County Utilities Authority operates a sewage treatment plant 
pumping station within the southern portion of the site. Several former maga-Hnpg have been 
used for industrial operations, including a pallet factory, blending of pesticides and herbicides 
and a helicopter spraying storage area for the Middlesex County Mosquito Commission 
(MCMC). The majority of the remaining former magazines remain vacant. A small portion of 
Area 12 has been utilized as a demolition range by EOD Technology, Inc. (EODT) and UXB 
as part of the unexploded ordnance (UXO) investigation at the former Arsenal.

The former Arsenal is serviced by a Municipal Sanitary Sewer System and potable water is 
supplied by Middlesex Water Company. Groundwater beneath the boundaries of the former 
Arsenal is not bong used for industrial, municipal, domestic or irrigation purposes. In general, 
stormwater runoff flows to storm sewers in the developed positions of the former Arsenal and 
discharges to surface water bodies in the undeveloped southern portions of the site. All site 
drainage discharges to the Raritan River.

1.3.2 Site History

Prior to the U.S. Army construction of the former Arsenal in 1917, the property consisted of 
tidal marsh, clay and sand pit quarries, and farmland with several residences. The site was 
developed by the Army to ease congestion of Atlantic seaboard ports and to facilitate military 
shipments to Europe during World War I. It was originally designed to be a temporary depot 
for the storage, staging, and shipment of munitions. However, by 1922, the former Arsenal was 
considered a permanent military establishment. Originally comprised of 2,137 acres, it 
eventually expanded to 3,227 acres (OBG, 1989).

The former Arsenal was used extensively by the Army from 1917 to 1963. During this time, 
the marsh areas immediately adjacent to the Raritan River were filled with sediments dredged 
from the Raritan River and Raritan Bay. Roads and railways were built on embankments created 
from fill material, to elevate them above tides and frequent floods. The prospectus issued by 
the Army in 1961 indicates that there were 446 permanent and semipermanent buildings, 80 
miles of railroad track, three rail spurs, 108.5 acres of primary and secondary roads, 81.3 acres 
of parking, over 2.1 million square feet of storage in magazines and warehouse buildings, 2.1 
acres of sidewalks, five miles of pipe, 22,000 square feet of sewage disposal area, 190,000 
linear feet of sewage collection lines, 1.35 million gallons of water storage capacity in two large 
tanks, 88,000 linear feet of water lines to provide for a daily consumption of 400,000 gallons, 
and associated infrastructure to provide for 15,000 people (OBG, 1989).
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Operations at the site included the receipt, storage, Shipment, and/or decommissioning of 
ordnance, arms, and machinery and their subsequent shipment to Europe^ Storage was typically 
in warehouses and magazine buildings and, in some instances, outdoors. Material was shipped 
by rail, roadway, and from the dock area on the Raritan River. The decommissioning activities 
included equipment and ordnance dismantling for subsequent disposal,

During this period, some waste materials, including ordnance and chemical agents (mustard, red 
nitric acid, and miscellaneous chemicals), were reportedly buried on site. It also has been 
reported that explosive materials routinely were destroyed by surface burning or burning in 
chambers or pits. Accidental explosions in magazine buildings and outdoor storage areas 
reportedly scattered explosive materials over large areas, and drove ordnance fragments’ into the 
ground (Metcalf and Eddy, 1991).

Operations at the former Arsenal were phased Out between 1961 and 1963. Decontamination 
of the site was initially performed under the direction of former Arsenal personnel in 1963, and 
later under the direction of personnel from the Letterkenny Army Depot (LEAD) and the Army 
Material Command Safety Office. LEAD designated 17 areas as potentially contaminated in a 
study during 1963 (LEAD, 1963). Subsequently, the Army recommended that each area be 
designated for "Unrestricted Use," "Surface-Use Only," or "Non-Use" as deemed appropriate. 
Areas designated "Surface-Use Only" and "Non-Use" included pits possibly holding potassium 
cyanide and mustard gas containers within Area 5, and areas that potentially contained live 
ordnance.

Fourteen of the 17 sites designated as potentially contaminated are currently located within the 
Raritan Center and are owned by either Summit or FBC (Metcalf and Eddy, 1991). The GSA 
also sold a parcel of land, located on the western part of the site, to Middlesex County. The 
county developed the area into Thomas A. Edison County Park and MCC. Thomas A. Edison 
County Park, USEPA offices, and Raritan Center occupy the majority Of the former Arsenal.

The southern half of the site has remained primarily marshland, with limited development sinee 
the forma Arsenal closed in 1963. The ILR Landfill, operated in the 1970s and closed by a 
court order in 1985, is located immediately adjacent to the southwest border of the former 
Arsenal (OBG, 1989).

Specific details relating to site history are presented in Dames & Moore’s Archive Search 
Report. The Dames & Moore Archive Report also mentions other historical uses of the former 
Arsenal and surrounding land which are not related to former DOD activities at the site.

1.3.3 «i-i'j [i. is Investigations

In November 1987, OBG was retained by the USACE - KCD to perform a contamination 
evaluation of the former Arsenal. During the OBG' investigation, the 17 AOCs identified by
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LEAD were evaluated and prioritized during development of the work plan. Due to the 
limitation of resources, field investigations were not conducted within several of the AOCs with 
low priorities (Areas 8, 10, 12, 13, 14, 16, and 17).

A total of 30 monitoring wells were installed by OBG at the former Arsenal, consisting of 27 
shallow wells averaging 20 feet in depth, and 3 deep wells ranging from 30 to 58 feet in depth. 
Groundwater samples collected from all 30 wells were analyzed for VOCs, TPHC, explosives, 
and general indicator parameters. In addition, in situ permeability tests were conducted at seven 
monitoring wells (MW-5, MW-7, MW-13, MW-16, MW-26, MW-28, and MW-34) to provide 
a general understanding of the aquifer characteristics.

A total of 28 soil borings were performed to a minimum of 15 feet below grade during the OBG 
soil investigation. Three samples were obtained from each soil boring at 0 to 5 feet, 5 to 10 
feet, and 10 to 15 feet. A total of 84 soil samples were submitted for VOCs, metals, and 
explosives analysis. A total of 40 shallow soil samples were also obtained throughout the former 
Arsenal from a depth of 0 to 2 feet below grade. The shallow soil samples were analyzed for 
VOCs, priority pollutant metals, general indicator parameters, and explosive compounds.

A total of six surface water locations were sampled in the streams and wetlands of the site to 
evaluate potential effects on surface water from the AOCs. Surface water samples were 
analyzed for VOCs, metals, TPHC, explosives, and general indicator parameters.

OBG presented a preliminary determination on the possible presence of chemical contamination 
and/or ordnance associated with former DOD activities at the former Arsenal in their report 
entitled Final Engineering Report, Former Raritan Arsenal, Contamination Evaluation, Revised 
November 1989. The report was distributed on 20 February 1990.

The next investigation of the former Arsenal was performed by Metcalf and Eddy under contract 
with tire USAGE - Huntsville Division. Metcalf and Eddy prepared an Archive Search Report 

dated 7 October 1991 for MCC and Thomas A. Edison County Park. The report provides 
historical and background site information and summarizes the findings of the archive search and 
interviews as they pertain to known and suspected areas of ordnance and explosive waste (OEW) 
contamination on the land that is presently owned by Middlesex County.

International Technology Corporation (IT) was retained by the US ACE - Huntsville Division to 
perform OEW location and removal at the former Arsenal. IT subcontracted to EODT to 
provide ordnance expertise. The objective of the project was to perform OEW location and 
removal at 17 areas identified as suspected contaminated sites by the 1963 LEAD report, the 
OBG 1989 report, and the Metcalf and Eddy, Inc. 1991 report. The final report submitted by 
IT was entitled Former Raritan Arsenal Removal Action, June 1992.
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As a result of IT’s activities, OEW were located and removed at die following locations: Area 
1, Area 4 (within IT’s Scope of Work [i.e., TNT to 1/2 inch]), Area 16 (Buildings 643 and 
644), Area 17, and Building 118. Area 10 also had work in progress when IT demobilized due 
to lack of funds. In addition, minimum preparation work was performed, but no field operations 
were conducted at the following locations: Areas 2, 3, 6, 7, 8, 9,11,12,13,14, and the spoils 
area at Middlesex County Utilities Authority.

Dames & Moore subsequentiy performed a Phase 1 soils and groundwater RI. A report entided 
Preliminary Report, Phase 1 Remedial Investigation of Selected Areas of Former Raritan 
Arsenal, dated 2 October 1992 presented the results of the investigation. The intent of the 
investigation was to begin the assessment of the presence and extent of soil and groundwater 
contamination attributable to operations and activities formerly conducted at the former Arsenal. 
Field activities during this investigation included the following: performance of soil gas surveys; 
UXO screening at sample locations and along access routes; the advancement of 183 soil borings 
and collection of soil samples for laboratory analyses; the installation of 21 shallow and 6 deep 
monitoring wells; the sampling of 27 newly installed and 25 easting monitoring wells; collection 
of sediment and surface water samples for laboratory analyses; the collection of a surface soil 
sample in Area 11 for laboratory analyses; and the collection of dato on site hydrogeologic 
conditions. The Final Report, Phase 1 Remedial Investigation of Selected Areas of Former 
Raritan Arsenal Was released in April 1993.

In addition to the above investigation, Dames & Moore prepared a report entitled Near-Surface 
Soil Sampling Program, Thomas A. Edison County Pole and Middlesex County College, Former 
Raritan Arsenal, dated 2 October 1992. The report presented the results of the soil sampling 
program performed at the MCC ballfield area and in the developed portions of Thomas A. 
Edison County Park. The analysis of soil samples collected during the Phase 1 RI by Dames 
& Moore detected the presence of heavy metals that exceeded the NJDEP soil cleanup criteria 
at the park and collie ballfield. This resulted in a decision by administrators of both fariiitws 
to close the areas for public use. The intent of the investigation presented in the report was to 
provide additional information concerning the presence of metal contamination in near-surface 
soils. The sampling analysis program was conducted at the request of the MCC and Thomas 
A. Edison County Park personnel.

During the investigation, 40 near-surface soil samples were collected from areas frequented by 
park personnel and the general public in the park area. Additionally, eight subsurface soil 
samples were collected in the vicinity of underground utility lines. Ten near-surface soil samples 
were collected in and adjacent to the college ballfield, and two subsurface soil samples were also 
collected in the vicinity of underground utility lines.

Because of the elevated concentrations of contaminants found during the two previous 
investigations, Dames & Moore prepared a Work Plan for the USACE, dated 8 October 1992, 
to conduct a Limited Health Risk Assessment (LHRA) for MCC and Thomas A. Edison County
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Park. The purpose of the investigation, which was completed in June 1993, was to gather 
additional surface soil sample data and to evaluate the risk of exposure to potentially 
contaminated surface and subsurface soil in Thomas A. Edison County Park, and Area 17A (the 
MCC baseball field and surrounding area).

Dames & Moore established a 200-foot grid over the general use areas of Thomas A. Edison 
County Park and 100-foot grids over high-activity areas, which had a higher potential for soil 
disturbance. A 100-foot grid was also established at the former Wastewater Treatment Plant 
(WWTP) area within the park because of the higher potential for contamination. Forty-two 
additional locations were sampled around five magazine foundations and magazine 447. In order 
to assess the worker exposure risk along underground utilities, soil samples were collected every 
200 feet along existing utility lines.

Dames & Moore also established a 100-foot grid over the Area 17A baseball field and immediate 
surrounding area, and a 50-foot grid over the portion of the infield identified as the former 
burning ground. An additional sampling program was undertaken to assess worker exposure 
associated with working on active utility lines in the park which are greater than 2 feet deep. 
Soil samples were collected every 200 feet along these existing utility lines.

In order to complete an evaluation of potential exposure to contaminants, background sampling 
results from a remote location was also carried out under the LHRA. Thirty-six surficial 
samples were collected from Raritan Park. The park is an 8-acre multi-use facility with a 
playground, a picnic area, and a baseball field located across Woodbridge Avenue from the 
former Arsenal. The analytical sample results gave a baseline background soil concentration for 
compounds of concern at the former Arsenal.

The results of the LHRA were released in June 1993. Based upon the results of sampling, 
compounds of concern which were evaluated for risk were arsenic, lead, carcinogenic 
polynuclear aromatic hydrocarbons (CaPAH) and dioxins/furans. Although levels of arsenic, 
lead and some CaPAHs exceeded NJDEP soil cleanup criteria, the LHRA determined that the 
calculated risks for each individual exposure scenario were within the range of acceptable risks 
of IxlQr4 to 1x10*.

The USAGE authorized Dames & Moore to conduct a Historical Archival Search for the entire 
former Arsenal. A preliminary report of the archival search for the entire former Arsenal was 
released in May 1993, with the final report released in July 1993.

Personnel from EODT conducted a subsurface investigation in Area 5, including a geophysical 
survey, the drilling of 70 soil borings, the installation of 3 monitoring wells and the collection 
of soil and groundwater samples for chemical warfare (CW) agent screening analysis. 
Compounds of concern were not found in any of the samples (soil or groundwater) collected in 
Area 5. In conjunction with EODT’s subsurface investigation, WESTON performed a
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Preliminary Site Investigation (SI) as part of the expedited Phase 2 RI activities, the SI 
consisted of WESTON receiving a total of 32 split soil samples (Certified to be free of CW agent 
contamination) from 14 of EODT’s 70 soil borings. The samples were analyzed for hazardous 
and toxic waste (HTW) parameters.

EODT completed two reports entitled Final Report for the Geophysical Mapping and Sampling 
of Areas 2, 3, 4, 6, 8, 9, 10, 11, 13, 14, 15, 16, 16A, 18B, 18C, 18D, 19 and MCC at the 
Former Raman Arsenal, Edison, New Jersey and Final Report for the Removal Action of Areas 
2,18D and Spoils Area at the Former Raritan Arsenal, Edison, New Jersey. These two reports 
discuss the mapping and removal of UXO/Ordnance and Explosive Waste (OEW) at the former 
Arsenal.

1.3.3.1 Background Quality Investigations

Background sampling is required to distinguish site-related contamination from naturally 
occurring or other non-site-related levels of chemicals. Background levels of relevant
to the former Arsenal consist of naturally occurring levels that have not been influenced by
anthropogenic sources. These sources include man-made activities such as local industry or 
automobiles.

As part of Dames & Moore’s Limited Health Risk Assessment (LHRA), 36 surficial soil gampies 
were collected from nearby Raritan Park in order to generate background soil data in the vicinity 
of the former Arsenal. The analytical results obtained from these soil samples were used to 
provide a baseline background soil concentration for compounds of concern at the site. Raritan 
Park is located directly north of die former Arsenal. The USEPA and NJDEP agreed that data 
obtained from the LHRA soil sampling at Raritan Park could be used to evaluate background 
conditions for soils at the former Arsenal. Raritan Park is an 8-acre, multi-use facility with a 
playground, a picnic area mid a ballfield. The park is located across Woodbridge Avenue from
the former Arsenal. The park is located behind a senior citizens center and next to the New 
York Times building.

Background soil samples were obtained from 36 locations in Raritan Park. Seventy-five percent 
of the samples were collected from 0- to 1-foot, and 1- to 2-foot depth intervals. The remaining 
25 percent of the samples were collected from a 2- to 4-foot depth interval. Approximately 50 
percent of the samples were analyzed for USEPA Resource Conservation and Recovery Act 
(RCRA) metals. Twenty-five percent of the samples were analyzed for USEPA Target Analyte 
list (TAL) metals. Twenty-five percent of the samples were analyzed for USEPA Priority 
Pollutant Metals. In addition, soil samples from four locations were obtained from 0- to 1-foot, 
1- to 2-foot and 2- to 4-foot depth intervals and analyzed for USEPA Target Compound List 
(TCL) parameters, explosives, and dioxin (total 12 samples).
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The analytical results of the Ran tan Park background soil samples indicate that, in general, the 
concentrations of metals detected fell within the range of typical element concentrations in 
natural soils {Hazardous Waste Land Treatment, USEPA 1983). VOCs and polychlorinated 
biphenyls (PCBs) were not detected in the soil samples from Raritan Park. Low concentrations 
of pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, endrin, and methoxychlor) were detected in 12 
soil samples. Low concentrations of dioxins and furans were detected in samples collected from
four locations. One of the four sample locations analyzed for TCL parameters contained
SVOCs.

Sampling of media other than soil was not included in the Dames & Moore program; therefore, 
background quality data for groundwater, sediment, and surface water compounds of concern 
were not established during previous investigations.

WESTON’s Phase 2 RI Work Plan proposed background quality sampling of sediment, surface 
water, and groundwater. However, due to problems identifying potential locations suitable for 
establishing background conditions for surface water and sediment, background quality sampling 
was not performed during the Phase 2 RI. Recommendations for performing background 
sampling at surface water and sediment locations are presented in WESTON’s Phase 2 RI 
Sitewide-Surface Water and Sediment ROI. During the Phase 2 RI groundwater investigation, 
WESTON installed and sampled eight background quality monitoring wells (four overburden and
four bedrock). The results of groundwater background sampling are presented in Section 6 of
this ROI.
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SECTION 2.0 

REGIONAL HYDROGEOLOGY

As part of the Phase 2 RI, WESTON evaluated regional reference data regarding soils, geology, 
hydrology and climate. A summary of that review is provided below.

2.1 REGIONAL SOILS

The soils present within the former Arsenal study area reflect extensive human activity in the 
northern sections. Cut and fill activities, clay pits, and fluvial alterations within the study area 
have led to inconsistent subsurface profiles. Soils identified within the study area are mapped
into three general groups by the United States Department of Agriculture, Soil Conservation 
Service (USDA, SCS).

1. Urban land-Boonton-Haledon: Urban land and nearly level to strongly sloping, deep, 
well drained to somewhat poorly drained soils that have a firm or very firm, loamy 
subsoil; on uplands.

2. Klej-Atsion-Evesboro: Nearly level to strongly sipping, deep, excessively well drained 
and moderately well drained to poorly drained soils with a sandy subsoil and substratum; 
on terraces and uplands.

3. Sulfaquents-Sulfihemists-Psamments: Nearly level, deep, excessively drained to very 
poorly drained mineral and organic soils with a grayish or black subsoil; on tidal flats.

Surface material typically grades gently from tidal marsh material near the Raritan River to 
sands and sandy loams between 1 to 2 miles inland.

The specific soils mapped by the USDA, SCS (1988) are described below. The various soil 
types identified within the study area are delineated on the toils delineation map (Figure 2-1).

SU - Sulfaquents and Sulfihemists, frequently flooded. One third of the study area is 
covered with these soils. Level, very poorly drained organic soils, in tidal marsh 
areas, and subject to tidal flooding. Vegetation tends to be saltmeadow cordgrass 
and smooth cordgrass. Included with these soils when mapped are small areas of 
Atsion, Mullica and Fallsington soils. Permeability is moderate, and water capacity 
is high. The water table is near to the surface, and fluctuates very little.
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At -

LaA -

Mai -

K1A -

NaB -

Mullica sandy loam. A level, poorly drained soil in low-lying upland flats and slight 
depressions. Usually the surface is covered with a 4-inch thick layer of black muck. 
Small areas are prone to flooding. Permeability is moderate to rapid.

Dominantly spoil that remains in a borrow clay pit after mining has taken place. 
Some of the pits have been smoothed, while others contain mounds. This unit’s 
characteristics are variable: there are a wide range of textures in this soil, and the 
water table is within several feet of the surface.

Psamments, waste substratum. Excessively drained to well drained soils that have 
been used to cover landfills, with smooth surfaces that are nearly level to gently 
sloping.

Pits, sand and gravel. This unit is predominantly spoils material from borrow or 
sand or gravel pits after mining has taken place.

Psamments, nearly level. Deep, well drained soils in dominantly regraded sand pits 
or borrow areas that have been smoothed. Up to 50 percent pebbles.

Psamments, sulfidic substratum. Deep to shallow, moderately well drained and 
somewhat poorly drained soils that consist mostly of dredge material with a wide 
range of texture and thickness.

Atsion Sand. A nearly level and poorly drained soil along drainage ways, basins and 
low-lying flats. Moderately rapid to rapid permeability, with low available water 
capacity.

Lakehurst Sand, 0- to 3-percent slopes. A nearly level and moderate to well drained 
or somewhat poorly drained soil. Rapid permeability and a low water capacity with 
a very low fertility make this soil poorly suited for crop cultivation.

Manahawkin Muck. A nearly level and poorly drained soil on floodplains. 
Moderately slow to moderately rapid permeability, with high available water 
capacity. Use limited by flooding.

Klej loamy sand, 0- to 3-percent slopes. A nearly level, moderately well drained 
to somewhat poorly drained soil with slow permeability (variable where disturbed), 
with low to high water capacity, depending on cuts, fills, etc.

Nixon Loam, 2- to 5-percent slopes. A gently sloping and well drained soil, with 
moderate to moderately rapid permeability. Available water capacity is moderate.
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KfA - Keyport Loam, 0- to 2-percent slopes. Nearly level and moderately well drained, 
with slow permeability and high available water capacity.

KfB - Keyport Loam, 2- to 5-percent slopes.

SIB - Sassafras Loam, 2- to 5- percent slopes. Permeabilities of the subsoil are moderate 
and in the substratum are moderately rapid.

UC - Moderately deqp to deep, well drained to somewhat poorly drained soils. Formed
in stratified or graded sandy or loamy fill material with up to 35 percent gravel. 
These soils have been disturbed in some way, primarily by filling or cutting. 
Variable characteristics, with acidity being strong to extreme.

WdA - Woodstown sandy loam, 0- to 2-percent slopes. A gently sloping, well drained soil 
on side slopes of depressions and slight knolls. These soils have moderate 
permeability, with high available water capacity.

NCB - Nixon-Urban land complex, 0- to 5-percent slopes. Areas consisting of nearly level
to gently sloping, well drained Nixon Soils and developed areas. Forty percent (40 
percent) of the areas are covered with Nixon soils, and 40 percent are covered with 
impervious surfaces. The remaining 20 percent are small areas of Sassafras loam 
and soils with a surface area of silt loam.

BUB - Boonton-Urban land complex, 0- to 5-percent slopes. Nearly level to gently sloping, 
well drained to moderately well drained soils and areas that are used for urban 
development. Forty percent (40 percent) of the areas mapped as BUB are soils, and 
40 percent are covered by impervious surfaces such as buildings, parking lots, etc. 
The other 20 percent are small areas covered by Haledon and other silt loams.

UL - Urban Land. Areas where more than 80 percent of the cover is impervious, such 
as industrial plant(s), shopping and business centers, and parking lots.

The Manahawkin Muck, Mullica, Sulfoquents, Sulfihemists, Atsion, and Klej soil types have 
been identified as hydric soils by the United States Department of the Interior, Fish and Wildlife 
Service, National Wetlands Inventory, Wetlands of New Jersey (July 1985).
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2.2 REGIONAL GEOI/IOV

2.2.1 Regional Geology Overview

Middlwex County is located within two major physiographic provinces: the Coastal Plain and 
the Piedmont. The differences in the two provinces are based largely upon the prevailing rock 
type, bedrock structure, climate, and the geomorphic history. The elevation is about 60 to 100 
feet above sea level in the Woodbridge-Piscataway area and 200 to 400 feet above sea level in 
South Brunswick Township. An area covering the northwestern third of the county is in the 
Piedmont physiographic province and is underlain, for the most part, by soft red shale of the
Newark group of Triassic age. The Piedmont part of the county is typically a nearly flat plain 
dotted with rounded hills.

ITie former Arsenal is situated within the Coastal Plain Physiographic Province. The region in 
the vicinity of the Arsenal is characterized by Triassic and Jurassic Rocks of the Newark Group 
overlam by unconsolidated sediments (cyclic beds of clays, sands and gravels) that are 
Cretaceous m age. The boundary between the Cretaceous and Newark Group Triassic Rocks 
represents an unconformity resulting from extensive erosion during the cyclic rises and falls of 
sea level between 140 and 200 million years ago (mya). The Triassic Newark Group bedrock 
is unconformably underlain by Pre-Cambrian rocks. A geologic map identifying formations

*5“ *** State of New Jerseyis Provided on Figure 2-2. A geologic cross section 
of Middlesex County is presented on Figure 2-3. The cross section runs from northwest to 
southeast (Stelton through Runyon to the county line) and crosses the Raritan River to the south 
of the former Arsenal. It should be noted that this cross section does not depict all of the 
overburden units known to be present at or adjacent to the former Arsenal.

The Triassic rocks of the region are characterized by sedimentary sequences that were deposited 
m the Newark Basin, one of the long narrow basins that extended from Nova Scotia to North 
Carolina (Barnno et al., 1970). These basins formed as a result of the rifting of the continental 
plates at the time of the formation of the Atlantic Ocean basin. Zones of rifting permitted the 
extrusion of the Watchung basalt lava flows and the intrusion of diabase sills and dikes in the 
Edison, Woodbndge, Rocky Hill and Palisades areas. Uplifting that resulted from later collision 
ofrne continental plates created the parallel ridges separating the Newark basin from the Atlantic 
Ocean basin. Mountains, such as the Appalachian Mountains, that surrounded this basin 
supplied the sediments that now comprise the Triassic Formations. As a result of this sediment 
deposition, Triassic-aged siltstone, shale, sandstone and conglomerate bedrock were formed.

Triassic Formations of the Newark Group include (from oldest to youngest); a) arkosic 
sandstone, red siltstone and sandstone, conglomerate with some red shale of the Stockton 
Formation; b) cycles of gray and black argillite and siltstone of the Lockatong Formation; and 
c) red-brown mudstone, siltstone, sandstone and conglomerate of the Passaic Formation. The 
Passaic Formation described above was once included in a larger formation known as the
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Brunswick Formation (now divided into seven formations), which included rocks formed during 
the Triassic and Jurassic time periods.

The Newark Basin is bounded on the northwest by the Ramapo fault. This fault is a normal 
fault which separates the Pre-Cambrian rocks of the New Jersey Highlands from the Triassic- 
Jurassic rocks of the Piedmont lowlands. During the period of deposition and active tectonics, 
down-dropping of the basin continued along the fault. As a result, the rocks in the ha«n 
generally dip 5 to 25 degrees to the northwest. The oldest exposed formations are seen along 
the eastern edge of the basin, and the youngest rocks are sera along the western edge at the 
fault. Following the formation of the Triassic-aged sedimentary rocks, igneous intrusions 
consisting locally of diabase (traprock) occurred. Extrusive basalt flow formations and 
sedimentary deposits of the Jurassic age (formerly part of the Brunswick Formation) occur 
locally within the Newark Basin (Olson, 1980).

The Coastal Plain physiographic province is underlain by unconsolidated sands and clays of 
Cretaceous age. The Coastal Plain is mainly a nearly level surface with slight undulations. The 
elevation is mainly between 100 and 140 feet above sea level. Seven geologic formations 
comprise the Coastal Plain in Middlesex County which include the Raritan Formation (and its 
seven members) and consist mostly of alternating layers of dark glauconite, clay, fine, sands, and 
coarse glauconitic sands. Where exposed, soils formed on these formations reflect the character 
of the underlying parent material.

A geologic map showing Triassic bedrock and Cretaceous overburden exposures within 
Middlesex County is presented on Figure 2-4.

In the Quaternary period, which dates from the beginning of the Ice Age (2 mya), there were 
four major great ice sheets moving from craters in Canada into the northern part of the United 
States, interspaced with times of partial submergence and deposition. In Middlesex County, 
there is evidence of only the last ice sheet. This consists of Wisconsin drift which blankets the 
northern one-third of the county. The oldest non-glacial Quaternary deposits have been entirely 
removed from the county. The Pensauken Formation, which is much older than the Wisconsin 
drift, is capping the hills and higher divides but has been removed from the larger stream 
valleys. The Cape May Formation, which is probably slightly older than the Wisconsin drift, 
is found mainly in stream valleys. Since the Wisconsin ice sheet, there have been only relatively 
slight physiographic changes in the county. Based on existing information, glacial ice advance 
never reached die approximate site location (Bamsdale, 1943)

A general geologic map of Quaternary period overburden units within Middlesex County is 
presented on Figure 2-5.

A detailed description of individual formations comprising the Coastal Plain Physiographic 
Province present in the vicinity of the former Arsenal is provided in the following sections.
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2*2,2 Bedrock Lithnlngiiy

2,2o2,l Sedimentary Formations

fj the site, the only Triassic Age Newark Group (Figure 2-4) sedimentary rock
ratified is the Passaic Formation. The Passaic Formation is comprised of a variable dark 

reddish-brown to gray-lavender shale (sandstone-siltstone) and mudstone deposited in cyclic 
sequences with 0.5- to 1.5-millimeter (mm) epidote-chlorite nodules. Cycles in the Passaic 
hormation range from lacustrine sequences identical to those of the Lockatong Formation to 
entirely red mud flat cycles that culminate in cross-laminated siltstone (Olsen, 1980) The 
formation contains a higher content of sands and pebbles in the vicinity of the study area (Banino 
et aL, 1970). The sand beds can range from 1 to 20 feet, increasing in thickness towards the 

,f?e"Jersey* This formation is believed to be fluvial in origin. Banino et 
., (1970) indicate the Passaic Formation to be a fair to good aquifer, extending up to 8 000 

feet in thickness in places. ’

of Newark group generally strike northeast- 
southwest and dip to the northwest at angles of 5 to 25 degrees. The formations are rather 
impermeable except along the numerous cracks which everywhere traverse the beds at high 

gles to the bedding (Bamsdale, 1943). Shales of the Passaic Formation typically have low 
e echve primary porosity, but well developed secondary porosity. The rock is well fractured 
and weathers easily, allowing for large fractures in the zone of weathering. Fractures may 
extend several hundred feet in depth (Banino et aL, 1970). Well yields can be expected to be 
good where the shale is overlain by sand and gravel, which retain runoff well.

Groundwater from the Passaic Formation is cited by Banino et al., (1970) to be high in sulfate.
I he Hugh sulfate content has been associated with the leaching of sulfate minerals associated with 

w!!dia .ases and basalts- An additional source of high sulfate content is the local presence of 
sulfete mmeraJs such as glauberite, barite, and gypsum. These minerals occur in the red shales 
of the Passaic Formation.

2,2,2,2 Igneous Formations

Sediments accumulated within the Newark basin on an unconformity of Paleozoic and Pre- 
Cambnan basement rock. Basic igneous rocks were intruded into the sediments (Palisades Sill 
diabase dikes) and extruded onto the sediments (Watchung basalt flows) during the period of 
deposition. Volcanic activity began during earliest Jurassic time when a fissure eruption 
extruded a 300- to 600-foot-thick basaltic flow in a 30-mile-long area of the recently deposited 
Brunswick Group. This lava flow, as it cooled and hardened, created the Orange Mountain 
Formation which later formed the ridge of the First Watchung Mountain, the southernmost of 
the three Watchung basalt flows. This flow was covered with approximately 500 feet of silts 
sands, muds, and carbonates to form the Feltville Formation. Subsequently, the second series
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of basaltic eruptions occurred forming the Second Watchung Mountain. Approximately 1,500 
feet of sediment was deposited atop this flow before the third and last series of lava eruptions 
occurred in the Early Jurassic Period, forming the Third Watchung Mountain. Throughout the 
Jurassic period, the Newark Basin continued to subside, with the greatest subsidence occurring 
along the northwest border of the basin adjacent to the New Jersey Highlands

Molten rock was intruded into the Newark group in late Triassic time, and in this region it 
solidified beneath the surface of the ground in the form of steeply dipping Hiim* and relatively 
flat sills. The largest of these is a diabase sill which is now exposed to the north of Palisades, 
to the east on Staten Island, and to the west in Rocky Hill, New Jersey. The diabase sill stood 
as a ridge on the pre-Cretaceous surface and was continuous from Rocky Hill to Bayonne. 
Between Staten Island and Rocky Hill the surface was downfaulted prior to the deposition of the 
Cretaceous sediments (Bamsdale, 1943).

The intrusion (according to Bamsdale, 1943) of diabase profoundly affected the adjacent beds 
of shale, those nearest the intrusion being altered to a tough, dark, spotted rock as hard as sia»p. 
but lacking its cleavability. With increasing distance from the diabase sill, the alteration of the 
surrounding rock is less and less pronounced, with the rock becoming progressively softer and 
changing in color from dark gray, brown and greenish gray to light gray, purplish-red, and 
finally the typical brick red of the unaltered shale. North of Middlesex County where the sill 
and adjacent beds are exposed, the latter are altered for a thickness of 500 feet or more away 
from the sill contacts (Bamsdale, 1943). The location of the diabase sill (Palisades Sill) within 
Middlesex County is depicted on Figure 2-4. The Palisades Sill is comprised of iron-rich 
diabase, otherwise referred to as traprock.

Diabase is a dense, crystalline, mafic rock, that is free of vugs, and consequently, has no 
primary porosity. In some regions, diabase intrusions can form hydrologic barriers, causing 
irregularities in groundwater flow regimes. The host rock at the top and basal contacts of the 
diabase has been bated by the extreme heat of die molten rock at the time of intrusion. The 
baked rock has lost most of its porosity and had its fractures healed (Banino et al., 1970), which 
enhances the effect of the diabase as a barrier to groundwater flow.

2.2.3 Overburden Lithologies

The following description of the unconsolidated units within the toner Coastal Plain Province 
has been synthesized from Anderson (1968), Appel (1962), Banino et al. (1970), Barksdale et 
al. (1943), and OBG (1989). The unconsolidated overburden sediments within the vicinity of 
the study area have been mapped as two individual units which are the Cretaceous 
Unconsolidated Sediment (Raritan Formation) and the Quaternary (Pleistocene Cape May 
Formation). In addition, recent deposits of alluvium and fill sporadically cover the regional 
area. Descriptions of these units based on existing literature are provided below.
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2«2o3ol Raritan Formation

The Raritan Formation is widely exposed along the Inner Coastal Plain Lowland (Figure 2-4)
w^K"?)nS?!idateduRaritan Formation “dude the Raritan Fire Clay, the Farrington 

S ^WTdind|e CIay’ Ae Sayreville Sand» the South Amboy Clay, and the Old Bridge 
Wo ST*?1’ UlC Formation ranges light and dark interstratified quartz sands to 

ay*’ 2T’ 311(1 Cl3yey sUts (0BG’ 1989)« ignite (coal) and fossils of 
bracklsh;water blvalve mollusca, indicate intermittent fluvial and marine or

Ar^na^aredeP°Sltl0na^ environments* 7,16 maj°r members within the vicinity of the former

l^e Raritan Fire Clay, which is a white, light blue, or spotted red clay that grades 
downward mto a reddish-brown color toward the underlying bedrock. It ranges from 2 
, 35 feet in thickness and is found mostly in depressions in the bedrock, where it grades 

almost imperceptibly into the underlying bedrock formation. Typically, the basal part of
?^ky hf a bnc*"red 00101 identical in shade with the underlying Triassic red shale 
from which it was derived. Exposed portions (7 feet thick) of the Raritan Fire Clay are 
described as a gray, "fat" clay of good quality. The top of the clay is undulatory and is 
overlain by the Farrington Sand Member of the Raritan Formation.

The Farrington Sand Member is generally a medium- to fine-grained sand and is a 
coarse, arkosic, light gray or light yellow sand usually containing a considerable 
w r • g 0 smaf\ P^hles. The arkosic material, as seen in outcrops, is always partly 
kaohmzed, the white kernels of the partly decomposed feldspar standing out sharplTin 
contrast with the gray and yellow colors of the sand and gravel. The latter is composed 

.y ?f rounded quartz pebbles, but also contains numerous pebbles of flint 
rangrng in diameter from a quarter of an inch to a maximum of 2 inches. Occasionally, 
the gravelly beds contain rather numerous small chunks of red or white clay, quite 
obviously derived from the underlying Raritan Fire Clay and evidently redeposited close 
to their source. Loises of clay, usually only a few feet thick, also occur within the limits 
or me ramngton Sand, and thin clay seams are fairly common.

2.23.2 Cape May Formation

The Cape May Formation is typically a pinkish-yellow, fine- to medium-grained quartz sand 
with occasional small pebbles of quartz and ironstone, but it sometimes departs considerably 
from this description. The pebbles are chiefly quartz, but ironstone and unaltered flint were also 
noted North of the Raritan River, however, there is a marked change in the composition of the 
cape May. There it contains numerous, partly rounded pebbles and fragments of Triassic red 
sandstone and shale, as well as fairly numerous lumps of Cretaceous clay.
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2.2.4 Structural Geologic Features

Other than the diabase intrusion transecting the southeastern portion of the study area, no other 
major structural features have been identified. Two faults have been identified in the general 
vicinity. These include the Comwall-Kelvin Fault, which is of the Atlantic Basin an<i trends 
along the axis of the Raritan Embayment (which lies in the mid-Newark Basin) and an unnamed 
fault which trends westward through Cape May. It is important to note that these faults are not 
present within the vicinity of the former Arsenal.

The Triassic Formations within the region are highly fractured along the bedding planes, with 
the principle orientation of the fractures being northwest-southeast. Fractures adjacent to 
intrusive igneous bodies have most likely been healed (Banino et al., 1970).

2.3 REGIONAL HYDROGEOI flCZY

2.3.1 Regional Hydrology Overview

Within the New Jersey Coastal Plain Province, the sediments of the Cretaceous Potomac Group, 
Rantan, and Magothy Formations are generally considered one hydrologic unit, or an aquifer 
system (Zapecza, 1984). Over large areas of the Coastal Plain, the units are lithologically 
indistinguishable from one another. Numerous others have noted the formations to be 
hydraulically continuous. The two major aquifers that have been recognized in Middlesex 
County are die Old Bridge Sand Member of the Magothy Formation and the Farrington Sand 
Member of the Raritan Formation.

2.3.1.1 Overburden Aquifer

The primary aquifer within the vicinity of the former Arsenal area is the Farrington Sand of the 
Rantan Formation. In this unit, groundwater generally flows in a southerly and southeasterly 
direction toward the Rantan River. The porosity of the Farrington Sand given by Appel (1962) 
is 34 percent, with hydraulic conductivity estimated to be between 1200 to 1500 gal/day/ft2. 
Unconsolidated sediments overlying the meadowmat (formerly called peat) in the southern 
portion of the study area may comprise an unconfined perched aquifer of limited areal extent that 
appears to be tidally influenced.

Water from the Farrington Sand, when uncontaminated, appears to be suitable for most purposes 
(Barksdale et al., 1943). Total solids trad to be less than 40 parts per million (ppm) and 
hardness less than 15 ppm. Often iron can be high locally at 2 to 6 ppm. Chlorides in 1943 
were cited at 2 to 4 ppm, and in 1964 at 5 ppm, where uncontaminated. The ability of the 
Farrington Sand to transmit water is relatively high (Barksdale et al., 1943) to the extent that 
it would not be a limiting factor in well yields. The coefficient of permeability is estimated at 
1,350 gal/day/ft2, and the average thickness of the sand is 80 feet (Barksdale et al, 1943). The
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te^Sfl1”^TcSttd l23-4 feet/‘?Ue <0<X* *«*-». *■* this value 

use as 4u fT^8 ^ mcmxd ‘k'^opment of (he area for industrial
££&£“ ■“ mmaim iW0 me » » water intrusion is

Sand was cited to be salt water ^nci^tauJt ofte 
to Is ZTocc^t was n«ed «, be decking a, that point

2.3JL2 Bedrock Aquifer

I"/™™ ^“ted tout the predominant bedrock aquifer underlying 
ZS 2S •?l^f1C !0rT0n' ^ *"■*■ « be a confined^?

gl” ir^TL^37 ^^n'TosTre 
SKSETS- Ta 16515  ̂ Srou^oTwWcIS

Formabon from approximately 29.99 to 2.99x10^ feday nuu-L.n 1990). ft“SaiC

ssis: and *«* of

«*“«“ have not y« been accurately defined. Some wells 
weUs> however, am 300 m So tZg&SSZSS* ^ ^ »***

Sor^w?" has been found to be anisotropic fit does not transmit water 
Xof tte tZST?’ T T*5 m0re >•«* jtonts and fractures that parallel the

r!f hoototM thto strike in other direct TT^

5£? m.n a north 30 degrees east S5S?Sud990, the Brunswick Formabon (Passaic Formation) conceptually can be described as a “leakv” 
muto^uut aquifer sysfem, which consists of thin JSlJ^STS3. ti!S

. ™ ’ mtervenmg aquitards. Both the water-bearing units and the aquitaids are nart of
omocluial structure, with a typical dip in the range of 5 to 25”. Onfee whole, Si a
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structure is inherently anisotropic with the low permeability axis oriented perpendicular to 
bedthng. The bedrock aquifer is capped by a weathered zone of lower permeable material 
(Rantan Fire Clay and Weathered Bedrock).

Banino et al. (1970) noted that in areas underlain by shales or argillites, the groundwater table 
is prone to periods of drought. A short dry period may cause well levels to drop appreciably, 
while during extended dry periods, wells may drop to critical levels or cease production. 
However, the water table recovers rapidly after rainfall. Such behavior is indicative of low 
capacity for water storage within the rock.

2.3 J Salt Water Intrusion

Appel (1962) conducted investigations into the effects of salt water intrusion into the aquifers 
of the Rantan Formation. These investigations were performed just southwest of the study area 
in Sayreville, New Jersey. As early as 1930, well testing indicated that encroachment of the 
aquifer by salt water had occurred. By 1943 a majority of wells north of the Raritan River in 
Perth Amboy were known to be contaminated with salt water (Barksdale et al. 1943). In the 
early 1960s, widespread salt water encroachment had caused many wells to be abandoned. 
Overpumping of the aquifer was cited as the cause of the encroachment.

The extent of salt water intrusion into the Farrington Sand Member of the Raritan Formation can 
be determined by testing for chloride levels in the wells within the Farrington Sand. 
Progressive increase in the chloride concentration above the normal chloride content is a 

significant indication of salt water encroachment" (Appel, 1962). This is because chloride is a 
major constituent in sea water, but not in groundwater. Appel (1962) cites 5 ppm chloride to 
be normal for natural freshwaters from the Farrington Sand (distant from areas of 
contamination), with 10 ppm being indicative of the movement of salt water into the area. The 
Safe Drinking Water Act maximum level for chloride for potable drinking water is 250 ppm.

2.3.3 Surface Water Hydrology

The dominant hydrologic feature in the vicinity of the study area is the Raritan River. The 
Rantan River discharges to the Raritan Bay approximately 5 miles east of the former Arsenal. 
The Rantan River is tidally dominated with the amount of discharge from the Raritan River to 
the Rantan Bay varying with each tidal cycle. The tide-dominated portion of the Raritan River 
begins upstream of the study area at Fieldville Dam near New Brunswick. It is divided into 
three parts: the upper, middle, and lower estuaries. The upper estuary is loaded between 11 
miles and 14 miles upstream of the mouth of the river. Salinity was reported in this area at a 
concentration of approximately 3 parts per thousand (ppt). The middle estuary is located 
between 7.5 and 11 miles upstream of the river mouth with salinity ranging up to 19 ppt. The 
lower estuary is the reach between 7.5 miles and the river mouth, where it empties into Raritan 
Bay, with salinity ranging from 18 to 21 ppt (Ashley and Renwick, 1983). At the beginning of
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the lower estuary near the Washington Canal at Sayreville, the river begins to widen to an 
approximate width of 2,300 feet. The former Arsenal is situated adjacent to the lower estuary.

TOe Raritan River reaches widths up to 2,500 feet adjacent to the study area. This portion of 
e Rantan River consists of a low sinuosity reach bordered by an extensive salt marsh and tidal 

channel complex. Marshes and tidal channels are abundant within the southern portion of the 
study area. This entire tide-related complex can extend beyond the river banks up to 10,000 feet 
m width. The lower estuarine reach of the channel contains a sandy bed, though areas of silt
and clay are common on the channel margin, as well as in the marsh (Ashley and Renwick,
iy»3jL

Overall, flow within the Raritan River is both "temporally and spatially variable in magnitude
nM^reC!!0n dUle t°thC influence of tides (Ashley and Renwick, 1983). Ashley and Renwick 
(1983) indicate that flow m the lower estuary is strongly reversing with sandy bed sediments 
being transported both upstream and downstream. Bed shear stresses increase closer to the 
mouth of the estuary, where tidal influence becomes more dominant. Consequently, sediment 
transport is greater and less affected by runoff events in this lower area.

The entire estuary has been classified by Renwick and Ashley (1984) as an effective sediment 
trap as determined from sediment budgets. A sediment trap, or sink, is an area where sediment 
mput (gain) is greater than sediment loss. Velocity within the estuary drops dramatically as the 
width of the channel increases. This drop in velocity allows finer-grained material to drop from
suspension. Renwick and Ashley (1984) state that the estuary is serving as a sediment sink with 
a sedimentation rate of 1.5 to 3.4 mm/year.

The lower estuary, on which the former Arsenal is situated, contains significant amounts of mud 
beds (Renwick and Ashley, 1984). The mud consists of sand and mud with organic matter 

ranging from 1 percent to 11 percent in the sediments. The previously mentioned mud bench 
is a wide area, typically 1 to 3 meters deep, that in places occupies up to half of the width of 
the estuary. Dredging occurs in the 300-foot-wide federal navigation channel on the north 
(former Arsenal) side of the river, to a depth of 25 feet at mean low water at Red Root Creek. 
The elongate inlands facing the former Arsenal were created by dikes created by the Federal 
Government. Crab Island was not created in this manner, however. It is a natural feature that 
appears on 18th century maps. Dredging of the main channel has caused an increase in depth, 
and resulted in a drop in velocities, allowing fine-grained deposition, even in the thalweg 
(Renwick and Ashley, 1984). The thalweg is defined as the main channel of the stream, where 
flow occurs during baseflow conditions, assuming a perennial system. The thalweg is usually 
noticeably incised, as compared to the rest of the channel. It is the deepest or navigable 
channel. Adjacent to the former Arsenal, the primary thalweg is on the southern side of the 
channel, as determined from topographic maps.
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A sediment sink has significant environmental implications. Renwick and Ashley (1984) state 
that "it is clear that the total quantities of pollutants are much greater in bed than in
water, and that the sediments function as the main storage for many of these pollutants." Clays 
and associated organic materials tend to have significantly higher concentrations of pollutants 
than do coarser materials, up to one or two orders of magnitude higher. Thus, areas of higher 
concentrations of pollutants will correspond with areas of finer-grained sediments, while adjacent 
areas of higher velocity with coarser sediments may contain lesser concentrations. These 
pollutants (specifically metals) are transported in suspension, attached to particles of 
Renwick and Ashley (1984) note that re-suspension of the sediments could potentially rawy the 
pollutants to be reintroduced into the water column. Additionally, the strongly reversing 
currents that are moving sediment around the sink area may be distributing pollutants over a 
wider range because of re-suspension. The results of a 1988 study by McLaughlin suggest that 
background levels of contaminants such as lead in the Raritan River may potentially contribute 
to surface water contamination in tidally influenced areas.

2.4 CLIMATE

Middlesex County is hot in the summer and rather cold in the winter. In the summer, the 
average temperature is 73° Fahrenheit (F), and an average maximum daily temperature is 83°F. 
The highest temperature on record, which occurred on 7 July 1957, is 1Q2°F. In winter, the 
average temperature is 33°F and the average daily minimum temperature is 25°F. The lowest 
temperature on record, which occurred at New Brunswick on 22 January 1961, is minus 6°F. 
Precipitation is well distributed throughout the year. Winter precipitation frequently occurs as 
snow, but the ground does not usually stay covered for more than a few days at a time. Fifty- 
four percent of total annual precipitation, or 24 inches, usually falls in April through September. 
The average seasonal snowfall is 17 inches. The greatest snow depth at any one time during the 
period of record was 19 inches. On the average* 13 days of the year have at least 1 inch of 
snow on the ground. The number of such days varies greatly from year to year (Powley, 1987).

In 2 years out of every 10, the rainfall in April through September is less than 21 inches. The 
heaviest 1-day rainfall recorded during the period was 7.66 inches at New Brunswick on 28 
August 1971. Thunderstorms occur on about 25 days each year, and mostly in the summer 
(Powley, 1987).

The average relative humidity in midaftemoon is approximately 54 percent. Humidity is higher 
at night, and the average humidity at dawn is about 73 percent. Daylight hours are dominated 
by sunshine 65 percent of the time in summer, and 50 percent in winter. The prevailing wind 
is from the southwest. Average wind speed is highest, 12 miles per hour, in March (Powley. 
1987). 3
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KSCN06ca5uiT«rs

STUDY AREA INVESTIGATION

The Phase 2 RI was performed to confirm the results of previous investigations and to fill data 
gaps regarding the extent of soil, sediment, surface water and groundwater contamination. The 
purposes of the Phase 2 RI were to:

• Confirm the results of previous investigations performed by OBG, and Dames & Moore.

• Establish background quality of environmental media (soil, sediment, surface water, and 
groundwater).

• Define the nature and extent of soil, sediment, surface water, and groundwater 
contamination, and develop a site-wide conceptual model based on the results of the 
Phase 2 RI in order to evaluate contaminant migration pathways and receptors.

• Define potential contaminant source areas and identify the need for additional sampling
if warranted. * b

• Support a potential baseline risk assessment and assist in identifying potential remedial 
technologies in a potential future feasibility study.

The proposed scope of work and technical approach for the Phase 2 RI was developed based on 
a previous land use study, a review of EMSL historical aerial photographs, a historical record 
arctave search, a review of the results of previous investigations and a preliminary conceptual 
model of site conditions. Based on these data, WESTON developed two Phase 2 RI work plans

in/inA °f 25. A0Cs- Tte work plan was developed for six AOCs (Area
10/10A, Area 17/17A, Building 118, and Areas X, H, and W) and is dated July 1993. The

^eloped for 19 AOCs (Areas 1 through 9, 11, 12, 14, 15, 16/16A, 18 
(A-G), 19, 20, Building 151, and Owens-Illinois), and is dated December 1993. the fieldwork 
fOT the Phase 2 RI was implemented during five separate field efforts. These five separate field 
efforts uicluded an expedited preliminary site investigation (SI) of Area 5, performed during 
June 1993; an expedited soil and groundwater investigation of Area 17 conducted from 
September to November 1993; a soil and groundwater investigation (including the SOWS 
investigation) of expedited sites including Areas 4, 10/10A, 18A, X, H, W, and Building 118 
conducted from April to June 1994; a soil and groundwater investigation of the remaining 17 
AOCs conducted from July 1994 to 16 March 1995; and a sediment and surface witer 
investigation of specific AOCs conducted from August 1994 through February 1995.
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The results of the different Phase 2 RI field efforts (i.e., sampling of soil, surface water, 
sediment and groundwater) have been presented in several different ROIs. The results of the 
area-specific soils investigation are presented in area-specific ROIs for each AOC. The area- 
specific soil ROIs present the results of the soil boring program, soil sampling and analytical 
results, and a detailed discussion of monitoring well construction and development.

lie results of the Area 5 SI are presented in the Final ROI Area 5 sampling report dated 
December 15, 1993. The results of the expedited Phase 2 RI at Area 17, including the results 
of soil sampling, detailed discussion of monitoring well construction, well development, 
groundwater sampling and groundwater level monitoring, are presented in the Area 17 draft soil 
ROI, dated December 1993. Area 17 groundwater sampling results are presented in the Final 
Area 17 ROI Groundwater Investigation Addendum, May 1994.

The results of the Phase 2 RI sediment and surface water investigation, including a discussion 
S*te c*larac.terf2at*on investigation (i.e., surface water survey, wetland survey, 

floodplain survey, and preliminary ecological assessment) are discussed in the site-wide sediment 
and surface water sampling ROI dated May 1995. Brief summaries of the soil, and sediment 
and surface water investigations are presented in Sections 3.1 and 3.2.

The faults of the shallow groundwater screening (SGWS) investigation are presented in the 
Phase 2 RI Work Plan Addendum dated December 1994 and amended June 1995. A summary 
of the SGWS investigation is presented in Section 3.3.3.2. The results of the SGWS 
investigation are discussed in Section 5.2.1.

This site-wide hydrogeology report focuses on the Phase 2 RI groundwater investigation. A 
summary of the tasks performed during the groundwater investigation and WESTON’s overall 
technical approach is presented below in Section 3.3.

3.1 JEHASE 2 RI SOILS INVESTIGATION

The SOW for the Phase 2 RI soils investigation was developed to evaluate the potential for 
surface and subsurface soil contamination at the AOCs not sampled previously, and to further 
delineate areas known to be contaminated. Some of these AOCs included historical features 
potentially related to past Army activities; such as bum areas, ground scars, and mounds of 
relocated material (i.e., dredge spoils).

During the Phase 2 RI, WESTON performed soil borings to characterize the nature and extent 
of possible soil contamination at the former Arsenal. In addition, lithologic descriptions were 
recorded for each sample collected at every boring to assist in characterizing the site 
stratigraphy. Approximately 1,000 soil samples were collected from 500 soil borings which 
were drilled within the AOCs previously discussed. Four separate Phase 2 RI soil investigation 
field efforts occurred between June 1993 and October 1994. These four field efforts included
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^expedited soil investigations of Area 5, Area 17, and Areas 4, 10, 18A, X, H, W, and 
Building 118, and the soil investigations of the remaining 17 AOCs . A detailed description of 
the soil sampling program, numbers of samples collected, analyses requested, and field 
procedures are presented in the area-specific soil ROIs.

In general, the area-specific soils investigation included collecting soil samples from discrete 6- 
jnch intervals at three distinct depth intervals. The surface samples were, in general, collected 
from 0- to 6-inches below ground surface (BGS), with the aliquot for VOC analysis being 
collected from 18 to 24 inches BGS. In areas where fill or reworked soil was evident, a sample 
was collected from the first 6 inches of natural, undisturbed soil (if encountered). Finally, 
samples were collected from a "deep" sample interval consisting of the 6-inch interval of soil 
immediately above the water table (first water), or, a maximum depth interval of 9.5 to 10 feet 
below the fill/natural soil interface.

All soil samples retrieved from soil borings woe screened with a photoionization detector (PID) 
or equivalent equipment. At locations where metals analysis was requested, 25 percent of all 
samples were analyzed for TAL metals plus cyanide, and the remaining soil samples were 
analyzed for PPM plus barium. Evaluation of soil samples for residual explosive compounds 
was performed using an analytical screening method (Jenkins Method)* with a maximum of 10 
percent 0f these samples being submitted for confirmatory explosives analysis (Method 8330) 
Soil samples were also analyzed for TCL VOC, SVOC, pesticides/PCBs and pH. Selected soil 
sample were also analyzed for thiodiglycol, dioxin/furan compounds, and feasibility study and 
geotechnical parameters.

Soil borings were drilled by New Jersey-licensed drillers, including Summit Drilling Co., James 
f Associ?tes and Huntingdon-Empire Soils Investigations, Inc., under the direction

or WESTON geologists. Soil borings advanced at the former Arsenal were drilled n«ing either 
truck-mounted drill rigs, all-terrain vehicle (ATV) drill rigs, or a tripod and mounted hammer, 
in general, soil bonngs were drilled using 8-inch-O.D. hollow-stem augers with a center bit and 
were sampled continuously in 2-foot depth intervals, unless the physical conditions of the 
location prohibited this practice. Three-inch diameter, low-carbon steel split spoons were used 
to ensure that enough volume was obtained for all analytical parameters. Prior to drilling at 
each location, WESTON’s UXO technical escort and support subcontractor, EODT, of Oak 
Ridge, Tennessee, performed a visual inspection and a surficial magnetometer sweep of the 
SyE?* bofBhole location and cleared ingress/egress routes. As the borings were advanced 
EODT placed a magnetometer down the borehole to check for magnetic anomalies at depth.’ 
This procedure continued at 2-foot intervals until natural soil was encountered. The purpose of 
the magnetometer survey was to avoid potential encounters with UXOs.

Each boring was logged and classified by a WESTON geologist utilizing WESTON’s GEOLIS™
and InterPretation System)- Boring location data were entered onto a 

GEOLIS borehole location sheet, and each sample retrieved from split spoons was described oh
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SrnsKri' ^ f"Ple r?acconiing to the Unified Soil Classification 
system (USCS). Soil classification included characterization of soil texture (i.e., gravel, sand
sdt^ and clay percentages); color; moisture content; relative density (drilling blow countsV

£^SU?lty; and other Pertinent information as listed on the GEOLIS lithologic logs!

enter th* T* “mp!fted’the GE0US Data Management Software (GDMS) was used to “J*16 mto a ^ base- Sorehoie location data sheets and borehole logs for the area- 
specific soil boring program are presented in Appendix A of the soils ROI for each AOC.

^ were collected using stainless steel inserts within standard
diree-mch-diameter split spoon. Soil samples were collected for geotechnical analysis from a

** “ identification as the environmental sample.
^ *"! samPles obtamed ^ni *>il borings were collected from an interval straddling 

the same interval as the environmental sample, but were collected from a boring immediately 

A " 9 'B ^ring (co-located sample) from which the environmental sample was collected 
from a 2-foot depth immediately below the environmental sample. In general, geotechnical

wedfiTffootdStir WCU were collected u^g a Shelby tube from

^ °n 8 0giC conditions- 0,106 the geotechnical samples were
^ Z fuy ^ WCre “PP^’cleaned’s**1* <waxed on each end and taped) 

to protect the integrity of the samples, packaged and shipped to the laboratory.

«SriLrmfieti0L- iogging 20(1 sampling, each boring was backfilled with soil
cuttings. Any additional soil cuttings were spread out on the ground surface adjacent to the
borehole m accordance with the approved waste management plan. All soil borings were 
surveyed for elevation to the nearest hundredth of a foot and for horizontal position utiliring the

T“S,JNAP 83> 10 ^ ^ 1 f00t- 1116 survey subcontractor, 
utOD Corporation, is a licensed New Jersey land surveyor.

3e2 £SA3E 2 RI SEDIMENT AND SURFACE WATER INVESTIGATION

The primary objective of the site-wide Phase 2 RI sediment and surface water investigation was 
to provide a comprehensive evaluation of the extent of sediment and surface water contamination 
ver the entire former Arsenal site. Previous studies conducted by OBG, and Dames & Moore

“*!* “d Moreover, while previous investigations had been
conducted on the history of activities at the former Arsenal, as well as resource characteristics 
these studies required updating and integration with sediment and surface water sampling results 
to ascertain potential contaminant migration pathways. During the investigation, surface water 
and sediment samples were collected at 114 and 132 locations, respectively, at the former 
Arsenal, and analyzed for a standard set of parameters, including VOC, SVOC, pesticides/PCBs 
priority pollutant metals, explosives, and physical parameters (grain size, total organic content! 
pH). In addition, selected locations were analyzed for dioxin/furan compounds, thiogdiglycol 
target analyte fist metals, and cyanide. Soil samples were collected at eight locations in Area
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10 and analyzed for the same "standard" parameters, with the exception of physical 
characteristics. J

At 30 of the 114 surface water sampling locations, water samples were collected during both 
high and low tide periods in order to ascertain potential effects of the Raritan River on 
contaminant levels. Both "high" and "low" tide samples were collected on the same day, so that 
comparisons between tidal periods at a given location were unaffected by precipitation or other 
variables which could differ between days.

Low tide samples were collected as close as possible to mean slack tide. This period was easy 
to identify, as most of the tidal creeks sampled ran nearly dry. High tide samples were collected 
when water levels were close to the high water marks on vegetation or creek embankments. 
High tide water sampling was usually initiated at least 4 hours after the low tide samples were 
collected, but this delay was not always necessary. Water levels at some locations fluctuated 
trom minimum to maximum levels very quickly.

The results of the sediment and surface water investigation are presented in detail in the Site- 
wide Sediment and Surface Water Investigation Hat-rf May 1995.

3*3 PHASE 2 RI GROUNDWATER INVESTIGATION

e hase 2 RI groundwater investigation was designed to provide groundwater quality data and 
hydrogeologic information which could be used to characterize the hydrogeology of the entire 

7^!?' ™* “te-wtoe approach centered on the SOWS investigation (which identified 
potential VOC source areas), a monitoring well network consisting of existing monitoring wells, 
(previously installed by OBG, Dames & Moore, and Lowe Environmental Sciences, Inc. and 
others), and newly installed Phase 2 RI monitoring wells. The locations of existing and newly 
installed monitoring wells are presented on Figure 1-2. The boring logs of the existing and 
newly installed monitoring wells were used during the stratigraphical investigation to characterize 
site-wide geology and hydrogeology. Groundwater sampling and groundwater level monitoring 
of the monitoring well array were used to evaluate site-wide water quality, groundwater flow 
direction and hydraulic gradients. This site-wide approach was developed to provide 
groundwater data for the entire former Arsenal which could be integrated with data from the 
sedimoit mid surface water and area-specific soils investigations. The data were then evaluated 
to establish a site-wide understanding of the distribution and nature and extent of contamination,
potential source areas, and contaminant migration pathways.

The Phase 2 RI work plans address 25 AOCs at the former Arsenal and present the proposed 
groundwater investigation based on an area-specific format; however, it is important to note that 
m many cases, information gathered from one monitoring well location may have been utilized 
to evaluate more than one area or areas. This is consistent with the site-wide approach discussed 
m the work plan for the overall groundwater investigation. WESTON’s technical approach
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mvolwd evahiaiiig the existing monitoring well network to determine whether it was aroronriate 
to sufficiently delmeate the vertical and horizontal extent of VOC contamination
^T10”* prDposed 10 utUi“ Geoprobe method to coUect shallow groundwater

^ V°CH^flyS'S' The SGWS investigation was designed to assist in deluding VOC 

oonammation and identify potential source areas. The results of the SGWS investigation were 
to be used to develop a Work Plan Addendum for further site investigations.

0f “S"8 ** prcVious “vestigations, WESTON identified a total
M^5d!ri^T8DrUSn,^e!l t0,be present “the f0Tma Arsenal which could potentially be 

Phase 2 RI* TT*!?? °f these m0ni,0™8 wells have been excluded from the

COUldnotte ta»«. end other wells that 
nSlf ST k of W, Ci,''““T8’logs instruction specifications were
existing mnniin ■ **“[Phase 2 RI work plans proposed incorporating a total of 73

8roundrater investigation. Fifty-seven of the monitoring wells
11,6 WI*L 0BG investigation or Dames & Moore’s Ptese 1 

uwestisation of the former Arsenal, and 13 were installed as pan of smaller investigations 
Perfenurf by property owners at Building 151 and Area 18. Three wells installed byELowe 
Environmental Smvices, Inc. as pan of EODT’s investigation of Area 5 were also 
mto the Phase 2 RI monitoring well network •ncoiporateo

^ S”*011 ^“. existing monitoring weU array and the preliminary conceptual
modd of site geology and hydrogeology, WESTON proposed the installation of 71 »hh^L.i

trf1,lWeU^ (f?“r °f which were 3150 Proposed to be used as pumping wells for hydraulic 
^TfSfog%^TVa,i0nWeUS- ^ sbbitional monitoring wells were installed

® Supplement the existing monitoring well array.

° Address new areas of concern identified during review of historical data 

° (l0Wer Sand “d bedrock> “* ^8 monitored by existing

Provide coverage in areas of concern without monitoring wells.

2 W m°nit0ring WeU was designed to further evaluate the vertical and 
horizontal extent of contamination m groundwater and to provide groundwater elevation data
JLkT6 ?0mt0n^g WeU cou^s or were proposed to evaluate groundwater 

dlSfU1Ct Water".beanng zones- In where groundwater contamination was only 
°"?y onemonitonng well was proposed, and in areas where contamination had been 

deterted m the overburden zone, monitoring well couplets or triplets were proposed. In 
addition, four monitoring well couplets (consisting of one overburden monitoring well and one
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bedrock monitoring well), were proposed to be installed at upgradient locations in order to 
evaluate background groundwater quality conditions.

The Phase 2 RI Work Plans proposed using a total of 144 existing and proposed monitoring 
wells during the implementation of the Phase 2 RI groundwater investigation. Each of these 
monitoring wells was to be used for the supplemental hydrogeologic investigation to develop the 
site-wide conceptual model and to collect groundwater samples to evaluate groundwater quality

Arsenal included the following:
investigation at the former

* Performance of a SGWS investigation using the Geoprobe® method, to collect a total of 
142 shallow groundwater samples.

• Completion of a strahgraphical investigation including the evaluation of boring logs for 
existing and newly installed monitoring wells and development of a conceptual model of 
site-wide geology and hydrogeology.

• Installation and development of 53 new overburden monitoring wells, including five 
observation wells and four background water quality monitoring wells.

• Installation and development of 20 new bedrock monitoring wells including four 
background water quality monitoring wells,

• Collection of rock cores from each of the twenty bedrock monitoring wells, rnii^nn 
of soil samples from selected monitoring wells for geotechnical parameter analysis, in 
order to evaluate the physical characteristics of the Meadowmat unit, the Lower Sand 
unit, the Raritan Fire Clay, and Bedrock.

• Installation of 17 staff gauges in suspected tidally influenced and upgradient locations.

• Surveying of all existing and newly installed monitoring wells and staff gauges.

• Completion of three rounds of groundwater level monitoring from 140 existing and newly 
installed monitoring wells and 17 staff gauges on 3 November 1994 (Round 1), 19 
January 1995 (Round 2), and 16 March 1995 (Round 3). •

• Completion of two tidal influence investigation monitoring events which coincided with 
the Round 2 and Round 3 groundwater level monitoring events. Eighteen monitoring 
wells and 12 staff gauges were monitored during the first tidal influence monitoring 

event, and 19 monitoring wells and 12 staff gauges were continuously monitored during 
the second tidal influence monitoring event.
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Collection of 119 groundwater samples from existing (46 wells) and newly installed (73
wells) monitoring wells during the Round 1 groundwater sampling event performed in 
November 1994.

® Collection of groundwater samples from 62 newly installed monitoring wells and four 
existing (MW-40, MW-65, MW-66 and MW-67) monitoring wells during the Round 2 
groundwater sampling event performed in December 1994.

® Jollection of Quality Assurance/Quality Control (QA/QC) samples to evaluate field 
decontammauon procedures, and the quality, accuracy, and precision of laboratory 
procedures and methodologies. 3

2^iPletT °Ia ST0Unding well"use survey for all irrigation, monitoring, domestic 
suRjly and industrial supply wells within 2 miles of the outer boundary of the site, and
afi industrial public supply wells, and wells with water allocation permits within 5 miles 
or the outer boundary of the site.

Completion of a preliminary review of non-Army and off-site potential sources of 
contamination.

^ the Phase 2 W work P13115 completed on 16 March 1995, with the
exception of the following tasks:

a . D?!f.on and sampling of two of the five groundwater monitoring wells (PW-23A 
afsociated with Area 12 were not performed during the Phase 2 RI. The 

installation of these wells is pending the completion of the UXO investigation for Area 
id. in addition, the installation of two monitoring wells (PW-41A and PW-42A) 
associated with Area 18C and the groundwater sampling of all monitoring wells 
associated with Areas 18B through 18G was not performed during this investigation.
This groundwater investigation will be implemented pending approval of the final Work 
Plan Addendum.

Three of the six proposed groundwater level monitoring events were not performed (see 
Section 3.3.S.4).

Two of the four proposed tidal influence investigation events were not performed (see 
Section 3.3.5.5).

® Hydraulic conductivity testing was not conducted (see Section 3.3.5.6).

All tasks performed during the Phase 2 RI groundwater investigation, including fieldwork, 
laboratory analysis and QA/QC procedures, were performed following WESTON’s Final Phase
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Pi?1 W“\Chemical Data Acquisition Plans (CDAP), Unexploded Ordnance fUXO^
S’p^e 2 RI Wori:apLHeailh P^i Iuly and December 1993' Modifications^ 

, 2 ~ Work Plan were agreed upon by USACE KCD, NJDEP, and USEPA nrior to
USA^dL^ch^rr docTfnted a memorandum of agreement prepLd by
^iSn^a^LTsec^„y3.?r0nS ^ *l'e " WOrk pU"

fo dfe!rouZg“ dUrtag ^ Pha* 2 W investigation is present

3.3.1 Monitoring Well Construction

me Mowing sections present a summary of monitoring well construction for wells
LSpSrrZ,,nVeSti^0nS by 0BG’ & Moore, and

installed Phase 2 RI monitoring wells installed by WESTON. *

.Sgf.ficmoniloring weU “ftraction details and development data, boring logs and monim™,,

reports prepared by’^’n^6’^ m"* “‘“j"* "x»itoring weUs are presented in individual

'■ Alth»^ 13 monitoring wells installed 
«m»JL * investigations by Property owners were incorporated into the Phase 2 groundwater 
mvest.gat.on, the construction details for these wells are w discussed tekwT *

^2 wT™SnrlrSmiCti0''<te0aS “d “"'■OP™'"* <bta for the 73 newly installed 
J? 2 RI momtonng wells are presented in the soil investigation ROIS for Areas 1 through ?n
^2“^ *■ H. W and Building 118. Borlle loStm d^e^ b^ok

in An^S’, Ad b°.rel'0lel08s for 811 new|y installed Phase 2 RI monitoring wells are presented 
mAppendDt A, and momtonng well completion summaries are presented in AppendfoBtf Ms

A S““mary of mt»>>toring well construction specifications for all existing and newlv installed
Z^TSSTTSTi? Ph~2RIis™»• m^“

^^to^mrfmoniforing weU construction for existing and newly institiled moniforing 

33.1.1 Previously Installed Monitoring Wells

?Sn1rrn0,U 'fV^ligaPons “ ,the fOTmer Arsenal. OBG, Dames & Moore and Lowe in.»n~t 
^ momtonn8 wells. Thirteen monitoring weUs were „ part of

to implementing foe PhTT^S^ 

investigation, WESTON conducted a survey of foe 73 existing monitoring WeUs proposed to be
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used during the groundwater investigation, to document mapping inaccuracies and the external 
condition of the wells. Based on this survey, six existing monitoring wells were dropped from 
the Phase 2 investigation. These monitoring wells included five wells installed by OBG (MW-4 
MW-5, MW-35, MW-36, MW-37), and one well installed by a property owner at Building 151 
(MW-SA-2). Monitoring wells MW-4 and MW-5, historically located in Area 9, were dropped 
because they could not be located and were assumed to have been destroyed during construction 
activities in the area. These monitoring wells were not replaced, since they were only proposed 
to be used during groundwater level monitoring and a sufficient number of adjacent wells could 
be used in their place. Monitoring wells MW-35, MW-36, ad MW-37 historically located in 
Area 15 were dropped from the investigation because they could not be located and were 
assumed destroyed during construction of Building 100. WESTON replaced these three wells 
^?“0ring Wdls MW'83A’ MW-84A, and MW-85A. The remaining monitoring well 
(MW-SA-2) located in the Building 151 AOC was observed to be severely damaged and could 
not be used for groundwater sampling or groundwater level monitoring. WESTON replaced this 
well with monitoring well MW-81A.

3.3.1ol.l O’Brien & Gere Monitoring Wells

As part of an initial contaminant assessment investigation at the former Arsenal, OBG 
subcontracted Empire Soils Investigations, Inc. to drill and install 30 overburden monitoring 
wells (MW-4 to MW-22, MW-25 to MW-31 and MW-34 to MW-37). This field effort took 
p between 14 September and 21 December 1988, and the logs were provided in the Final 
Engineering Report, Former Raritan Arsenal (August 1989). The purpose of this investigation 
was to collect groundwater quality data and evaluate groundwater flow direction with respect to 
the unconsolidated water table aquifer.

Each monitoring well was constructed of 4-inch-diameter, schedule 40 PVC well screen (0.01- 
inch openings ^10 slot^ 311(1 riser casing. The screened intervals varied in length from 2.5 feet 
to 34 feet. In some instances, more than one stratigraphical unit was screened. The filter pack 
for each well consisted of #0 Morie sand and an approximate 2-foot bentonite seal (bentonite 
pellets) was emplaced above the filter pack. Three monitoring wells (MW-16, MW-31 and 
MW-34) were constructed with bentonite pellets and a bentonite slurry (to just below ground
surface). The slurry was used to seal off the formation encountered above the meadowmat
layer.

Well completion consisted of installation of locking protective casings and the construction of 
concrete pads. Well development was done using a surge and pump technique. A surge block 
was lowered into each well, and the well screen interval was surged for approximately 10 
minutes. The surge block process was followed by pumping the well until the discharged water 
appeared to be sediment-free (approximately 10 to 20 minutes).
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3.3.1.1.2 Dames & Moore Monitoring Wells

As part of a Phase 1 RI at the former Arsenal, Dames & Moore subcontracted Empire Soils 
Investigations, Inc. to drill and install 27 overburden monitoring wells (MW-40, MW-42A, MW- 
43 to MW-45, MW-46A, MW-47A, MW-48A/B, MW-49 to MW-51, MW-52A/B, MW-53, 
MW-54, MW-55A/B, MW-56 to MW-64). This field effort took place from March to July 
1992, and the logs were provided in the Preliminary Report Phase 1 Remedial Investigation of 
Selected Areas of the Former Raritan Arsenal (Volume HI).

Each well was constructed of 2-inch-diameter, schedule 40 PVC well screen (0.01-inch openings 
[10 slot]) and riser casing. The screened intervals varied from 2.0 feet to 25 feet in length. In 
some cases, more than one stratigraphical unit was screened. The filter pack consisted of #1 
Morie sand that was tremied into place around the well screen to approximately 2 feet above the 
top of the screen. A 2-foot-thick (approximate) bentonite seal was installed above the filter pack 
and a cement-bentonite grout was emplaced above the seal to a depth of approximately 2 feet 
BGS.

Locking, protective outer steel (or PVC) casings were placed over each of the PVC well casings 
and grouted into place. The wells were completed in a 4-foot-square, 4-inch-thick concrete pad, 
with three 2-inch-diameter steel posts surrounding the well for protection. Monitoring well 
permits were obtained for each well prior to the installation of that well, and identification tags 
were attached to the protective casings.

Well development was performed no sooner than 48 hours after well installation. Each well was 
mechanically surged a minimum of three times, after which a quantity of water equivalent to one 
well volume was purged using a pump. This process continued until the discharged water 
exhibited turbidity measurements less than 50 nephelometric turbidity units (NTU).

3.3.1.1.3 Lowe Environmental Monitoring Wells

Lowe Environmental Inc. and Huntingdon-Empire Soils Investigations, Inc. were subcontracted 
by EODT Inc. to drill and install three overburden monitoring wells (MW-65, MW-66 and MW- 
67) as part of an initial investigation of Area 5. This field effort took place between 14 June 
and 9 July 1993. A summary of the Area 5 investigation is presented in the Final Report for 
Boring/Monitoring Well Installation (August 12, 1993) prepared by Lowe Environmental Inc. 
Each monitoring well was constructed of 2-inch-diameter, schedule 40 PVC well screen (0.01- 
inch openings [10 slot]) and riser casing. The screened intervals were 10 feet in length, and two 
of the wells (MW-65 and MW-67) screened more than one stratigraphical unit. The filter pack 
consisted of #0 Morie sand that was tremied into place around the well screen to approximately 
2 feet above the top of the screen. An approximate 2-foot-thick bentonite seal (pellets) was 
placed above the filter pack in all OBG wells (except in MW-66). In monitoring well MW-66,
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the bentonite seal extended to the ground surface. A concrete pad (3 feet square and 4 inches 
thick) was constructed at the ground surface around the lockable protective steel casing.

The wells were developed by pumping with a centrifugal pump using a new dedicated plastic 
suction hose. The suction hoses were steam-cleaned prior to use. Well development consisted 
of alternate pumping and surging (with a surge block). The typical procedure was to pump until 
the water ran clean, surge for 8 to 10 minutes and pump again.

At monitoring well MW-65, a total of 850 gallons of water were pumped. At the completion 
of pumping the water was clear. Generally, 100 gallons were pumped and then the surge block 
was used. Pumping rates varied from 5 to 14 gallons per minute. Recharge was equal to the 
pumping rate. No change in water level could be detected.

At monitoring well MW-66 a total of 1400 gallons of water were pumped. At the completion 
of pumping the water was clear. Generally, 150 to 175 gallons were pumped and then the surge 
block was used. Pumping rates varied from 16 to 25 gallons per minute. Recharge was equal 
to the pumping rate. No change in water level could be detected.

At monitoring well MW-67 a total of about 40 gallons of water were pumped. This well did 
not have enough recharge to provide for sufficient development. It could be pumped dry in 
about 1 to 2 minutes and would take several hours to recharge. All water that was pumped 
(before and after surging) was turbid with a discolored or muddy appearance.

3.3.1.2 Phase 2 RI Groundwater Monitoring Wells

The Phase 2 RI work plans proposed the installation of 71 monitoring wells and 12 observation 
wells. Proposed monitoring wells designated with an "A" were considered shallow wells to be 
screened across the water table. However, based on USEPA comments to the Phase 2 RI work 
plans, all overburden monitoring well screens were to be set with the top of the screen below 
the water table unless floating product was encountered. Proposed monitoring wells designated 
with a ”BB were to be screened within the lower sand and below a peat unit if encountered. All 
new overburden monitoring wells were to be installed with 2-inch PVC well materials, with well 
screens no greater than 15 feet in length. Most wells were to be installed with 10-foot well 
screens; however, at several locations 15-foot well screens were proposed. In addition, 15-foot 
well screens could be used if it would enable the monitoring well to monitor the entire saturated 
thickness of a particular lithologic unit. If confining layers or suspected contamination were 
encountered during drilling of overburden monitoring wells, precautionary measures were 
proposed to prevent possible cross contamination. These precautionary measures included 
extending the bentonite seal from the top of the sand pack to the top of the confining layer or 
placing outer casing from the surface into the confining layer.
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Proposed monitoring wells designated with a "C" were to be bedrock monitoring wells. All new 
bedrock monitoring wells were to be constructed as 4-inch-diameter open hole monitoring wells. 
The inner casing was to consist of 4-inch schedule 40 or 80 PVC well casing. All bedrock 
monitoring wells drilled in areas containing a potential confining layer were to be double-cased. 
Bedrock wells were proposed to characterize the bedrock aquifer which had not been evaluated 
during previous investigations. They woe located in areas in which contamination was 
previously detected in the overburden, but were also spread out across the site to provide 
adequate overall hydrogeologic coverage for the former Arsenal.

During the Phase 2 RI groundwater investigation, WESTON installed 68 monitoring wells and 
5 observation wells (total 73 wells). These monitoring wells were installed during three separate 
field efforts implemented from Fall 1993 to November 1994. Four of the 73 monitoring wells 
were installed during the expedited Phase 2 RI at Area 17, and 9 of the 73 monitoring wells 
were installed during a second expedited Phase 2 RI at Areas 4, 10, X, H, W, 18A and 
Building 118. The remaining 60 monitoring wells were installed during the investigation of the 
remaining 17 AOCs. Five of the monitoring wells installed during the Phase 2 RI were 
replacement wells for existing monitoring wells that were damaged or destroyed.

Fifty-three of the monitoring wells were installed in the overburden to monitor the groundwater 
quality and flow patterns. The remaining 20 monitoring wells were installed in the bedrock 
formations (i.e., PAS and PAL) to provide information about the lithology, extent of weathered 
bedrock, thickness of potential confining units (i.e., Raritan Fire Clay), and the nature and 
extent of any groundwater contamination. Eight of the 73 wells (4 overburden and 4 bedrock) 
were installed to monitor background quality of groundwater. Five of the overburden wells were 
installed as observation wells. Two of the monitoring wells were constructed as pumping wells.

A total of 13 soil samples were collected for geotechnical analyses (i.e., Shelby tubes) from 
monitoring well borings so that the physical characteristics of potential confining units and the 
saturated, sandy zones could be quantified. As stated in Section 3.1, geotechnical soil samples 
were also collected during drilling of soil borings as part of the Phase 2 RI soils investigation.

All of the monitoring wells installed during the Phase 2 RI were surveyed by GEOD, Inc., a 
New Jersey licensed surveyor, including all horizontal locations, ground surface elevations, top 
of inner PVC casing elevations and top of outer protective casing elevations. The elevations 
were reported to the nearest hundredth of a foot. Location coordinates were provided in the 
New Jersey State Plain Coordinate System (NAD 83) and are based on first order survey 
monuments.

A detailed discussion of the specific well construction details for each newly installed Phase 2 
RI monitoring well is provided in the area-specific soils ROIs. Monitoring well construction 
specifications are summarized in Table 3-1. Monitoring well completion summary diagrams are 
presented in Appendix B. A summary of proposed Phase 2 RI monitoring well identification
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numbers (PW-1A) cross referenced to actual monitoring well identification numbers (MW-74B) 
assigned in the field is presented in Table 3-2.

3o3olo2ol Overburden Monitoring Wells

In general, each overburden monitoring well was drilled using 8-inch-O.D. (6.75-inch-I.D.) 
hollow-stem augers, and split-spoon samples were collected to evaluate lithology and the zone(s) 
of groundwater saturation. Prior to reaching the borehole completion depth, a decision was 
made as to what interval of the formation was to be screened. Although two types of 
overburden monitoring wells were proposed (i.e., "A" and "B") for two separate zones of 
groundwater monitoring, in general, the shallow "A" zone was not encountered. The shallow 
"A" zone was described as the first water encountered and is usually encountered above the MM 
unit. Monitoring wells MW-63A, MW-76A and MW-100A were the only Phase 2 RI wells 
constructed that met the proposed criteria (i.e., screened in a water-bearing zone above a 
meadowmat unit). Existing wells MW-25, MW-28, MW-29 and MW-30 were also screened 
entirely in the US unit. The remainder of the "A" wells were constructed as "first water" wells 
in and/or below the meadowmat layer (if present) and within the LS. Table 3-1 presents the 
monitoring well construction details and specifications. In addition, the table indicates where 
the wells are screened and what hydrologic zone the wells monitor.

All of the "B" wells were installed in the LS unit. In cases where locations contained well 
couplets or triplets, and no true "A" groundwater zone was present, the "A" and "B" wells were 
installed with the intention of screening the entire saturated thickness of the LS unit. Where 
possible, this approach often warranted installing well screens that were 15 feet in length or less 
than 10 feet. At these locations the "A" well was screened at the top of the LS under water 
table conditions or below the MM unit, and the "B" well was installed at the bottom of the LS 
unit above Raritan Fire Clay, clay, saprolite, or bedrock.

Well construction materials consisted of 2-inch-diameter, schedule 40 PVC, well screens and 
riser pipe. The monitoring wells were constructed with 0.010-inch (10 slot) well screens and 
varied in length according to the interval of interest. The well screens ranged in length from 
3 feet to 15 feet. The annular space between the well screen and the formation was filled with 
filter pack (Morie #0 or #1) to an elevation approximately 2 feet above the top of the screen. 
The remaining filter pack consisted of approximately 1 foot of finer sand (Morie #000 or #0) 
on top of the #0 or #1 filter pack. This fine filter pack was designed to act as a sand choke 
between the formation material and the well materials, as well as to impede any potential for 
grout to enter the well from above. The filter pack never extended beyond the top of the aquifer 
to be monitored.

A bentonite seal was emplaced above the filter pack to prevent infiltration of the cement grout 
into the filter pack and well screen. The seals varied in thickness depending on the stratigraphy 
at that location, but were always a minimum of 2 feet thick. In general, if the seal was
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emplaced below the water table, then bentonite pellets or chips (holeplug) were used. If the seal 
was located above or at the elevation of the water table, then a bentonite slurry was used 
(bentonite powder mixed with potable water). At locations where a potential confining unit was 
encountered, precautionary measures were taken to prevent cross contamination If water was 
encountered within the US unit above a MM unit of significant thickness, the bentonite seal was 
extended to the top of the MM unit.

A cement-bentonite grout mixture was placed above the seal and extended to approximately 
ground surface. Well completions for the overburden monitoring wells consisted of both flush- 
mount construction and aboveground protective steel "stick-up" casings. Cement pads were 
constructed around each well (and protective casing) to provide drainage away from the wells. 
Protective PVC caps were placed on the PVC riser pipe and vent holes were drilled in the caps. 
Locks were placed on the outside of the protective casings, and weep holes were drilled just 
above the cement pads to provide drainage from the protective well casings. Metal tags with 
the monitoring well I.D. number and the NJDEP well permit number were affixed to the 
protective casings or manhole covers. Steel posts were installed around each well to protect the 
well stick-ups. Flush-mounted wells had locking vacuum caps placed at «ach location. A 
concrete pad was constructed and a flush-mounted manhole cover was grouted in place to secure 
these locations.

3.3.1.2.2 Bedrock Monitoring Wells

All bedrock monitoring wells were designated "C" wells and were intended to characterize the 
bedrock aquifer. The boreholes were advanced until bedrock refusal was encountered. Drilling 
continued using an HQ, NQ or NX size wireline core-barrel sampler until the borehole extended 
a minimum of 10 feet into competent bedrock. The borehole was then reamed with an 8-inch 
roller bit and 4-inch-diameter, schedule 80 PVC casing was installed from ground surface to 
approximately 10 feet into competent bedrock.

The bedrock wells were drilled using hydraulic rotary techniques (i.e., mud or air), but in some 
cases, the boreholes were begun using hollow-stem augers to drill in the overburden. At certain 
locations, boreholes were double-cased or triple-cased, using 8-inch, 10-inch and/or 12-inch steel 
casing as the intermediate and outermost casing(s). These sections of steel casing were installed 
to either provide a surface seal (i.e., prevent borehole collapse, prevent problems with running 
sands, or preclude loss of drilling mud circulation to the ground surface) or to seal off an upper 
water-bearing zone(s) from a lower water-bearing zone. Six of the wells were single cased, 12 
of the wells were double-cased, and two wells were triple-cased.

The amiulus between the well casing(s) and the borehole wall was grouted using a cement- 
bentonite mixture that functioned as a seal for the formation and held the rasing permanently in 
place. The grout pumped to die bottom of the borehole using a tremie pipe was allowed to cure
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for a minimum of 24 to 48 hours (depending on the field effort) before drilling below the 
casing(s) continued.

Once the grout had set, the bedrock below the casing was cored using either HQ (3.81-inch- 
diameter), NQ (2.98 inch diameter) or NX (3.0 inch diameter) core barrels. Typically, potable 
water was used as the drilling fluid while coring. The rock core samples were obtained to 
evaluate whether the rock was competent enough to set the inner PVC well casing, to evaluate 
the physical properties of the bedrock, and to identify potential water-bearing fractures. In 
general, the open-hole interval extended 10 feet below the outer PVC well casing. However, 
based on a review of the rock cores, if significant potential water-bearing fractures were not 
identified, the open-hole was extended an additional 15 feet. After 10 feet of open hole was 
drilled and the rock cores were evaluated, a decontaminated submersible pump was used to 
purge water from the borehole and evaluate recharge (approximate yield for the well). Based 
on this final evaluation, the open hole was either extended an additional 15 feet or the well was 
completed. In general, when HQ cores were used, the open-hole was not reamed with a larger 
diameter roller bit. With the exception of monitoring wells MW-71C, MW-75C, and MW-76C, 
all open-hole intervals drilled with NX or NQ core barrels were reamed with a 3.75-inch roller 
bit prior to well completion. The open-hole interval for monitoring wells MW-71C, MW-75C,
and MW-76C were not reamed, and the final open-hole diameter for these wells was 
approximately 3.0 inches.

Well completions for the bedrock monitoring wells consisted of both flush-mount construction 
and aboveground protective steel "stick-up" casings. Cement pads were constructed around each 
well and/or protective casing to provide drainage away from the wells. Protective PVC caps 
were placed on the PVC riser pipe, and vent holes were drilled in the caps. Locks were placed 
on the outside of the protective casings, and weep holes were drilled just above the cement pads 
to provide drainage from the protective well casings. Metal tags with the monitoring well I.D. 
number and the NJDEP well permit number were affixed to the protective casings or manhole 
covers. Steel posts were installed around each well to protect the well stick-ups. Flush-mounted 
wells had locking vacuum caps placed at each location. A concrete pad and flush-mounted 
manhole cover were grouted in place to secure these locations.

3Jol„2o3 Pumping Monitoring Wells

The work plan proposed that three of the monitoring wells be used as pumping wells during 
proposed hydraulic conductivity testing. Based on field conditions encountered during the Phase 
2 RI, the preliminary site-wide conceptual model was revised. As a result, only two of the 
proposed monitoring wells to be used as pumping wells were installed or constructed as pumping 
wells. These two monitoring wells, consisting of one overburden monitoring well (MW-79B) 
and one bedrock monitoring well (MW-79C), were installed to monitor groundwater levels and 
groundwater quality and were constructed so they could be used as pumping wells during future 
hydraulic conductivity testing. These wells were installed along Olympic Drive in Area 8.
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Overburden monitoring well MW-79B was constructed of 6-inch-diameter, flush-jointed schedule 
80 PVC well casing with a continuous wrapped 0.020-inch slot well screen. The casing 
extended from 2.34 feet above ground surface (AGS) to 18 feet BGS, with 10 feet of well Screen 
set from 18 to 28 feet BGS.

The filter pack in overburden monitoring well MW-79B consisted of #0 Morie well sand, which 
was slowly poured into the borehole while the augers were removed. The top of the filter pack 
was measured using a weighted tape to ensure proper placement. Approximately 2 feet of fine 
#000 Morie sand, was then placed on top of the #0 well sand. A 4-foot bentonite seal was 
placed above the filter pack. The bentonite pellet seal was allowed to hydrate for approximately 
one-half hour prior to grating. Grout (cement-bentonite) was trended from the top of bentonite 
seal to the surface.

Bedrock monitoring well MW-79C was drilled using mud-rotary drilling methods to bore the 
overbidden and bedrock holes. The boring in the overburden was drilled using a 12-inch-O.D. 
drag bit, and an outer casing consisting of 12-inch low-carbon steel was installed to provide a 
surface seal to prevent the loss of drilling fluid. A 10-inch-O.D. drag bit was then used to drill 
in die overburden until bedrock was encountered. Refusal on bedrock using the drag bit 
occurred, and an HQ-core barrel was used to obtain bedrock cores.

Upon confirmation of competent bedrock, a 10-inch, tri-cone roller bit was used to drill into the 
bedrock. A 6-inch-diameter flush-jointed schedule 80 PVC well casing was then set in the 10- 
inch borehole. The schedule 80 PVC casing was installed 10 feet into competent rock using a 
cement-bentonite grout which was pumped to the bottom of the borehole using a tremie pipe. 
In accordance with USACE SOW, the cement-bentonite grout was allowed to cure for at least 
48 hours before the open-hole interval was drilled.

Drilling continued using an HQ-core barrel until a 15-foot interval of bedrock had been cored. 
A 6-inch-diameter open hole was then reamed from 48 to 63 feet BGS using a 5.87-inch tri-cone 
roller bit. To facilitate the proposed hydraulic conductivity testing at this well and to preclude 
the possibility of the collapse of the bedrock formation on the pump, 4-inch-diameter well screen 
and casing were installed inside the well. Four-inch-diameter flush-jointed schedule 80 PVC 
(continuous wrapped) 0.020-inch (20 slot) well screen was set from 48 to 63 feet BGS.

A filter pack (Morie #1) sand was slowly poured into the annular space between the borehole 
and the well screen/casing. The filter pack extended from 20 to 63 feet BGS. The remaining 
annular space (zero to 20 feet BGS) was sealed using a cement-bentonite grout.

3.3.1.2.4 Observation Wells

As part of the Phase 2 RI work plans, 12 observation wells were proposed to be installed to 
monitor water levels during proposed hydraulic conductivity testing. The preliminary site-wide
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conceptual model was revised as actual field conditions were defined. Based on this revision, 
only five of the 12 proposed observation wells were installed during the Phase 2 RI. 0f 
the observation wells was installed within the overburden adjacent to MW-79B and MW-79C 
within Area 8.

The five overburden observation wells were drilled using 8-inch-O.D. hollow-stem augers. As 
shown on the well completion summaries for observation wells OB-OIB, OB-02B, OB-03B, OB- 
04B and OB-05A, the total depths (drilled) of the boreholes were 32, 29, 29, 34 and 10 feet 
BGS, respectively.

Each of the five observation wells were constructed of 2-inch-diameter, flush-jointed PVC 
schedule 40 well casing and 0.010-inch slot well screen. The filter pack in each overburden 
observation well consisted of #0 Morie well sand, which was slowly poured into the borehole 
while the augers were retracted. The top of the filter pack was measured using a weighted tape 
to ensure proper placement. Approximately 1 foot of fine #000 Morie sand was then placed on 
top of the #0 well gravel. A bentonite seal was emplaced above the filter pack to prevent 
infiltration of the cement grout into the filter pack and well screen. The seals varied in thickness 
depending on the stratigraphy at that location, but were always a minimum of two feet thick.

Protective caps (PVC) were placed on all of the well casings, and locking stick-up steel 
protective casings were installed. A lock was placed on the outside of each steel protective 
casing. Well pads were constructed at the ground surface of concrete to provide positive 
drainage away from the well casings. A vent hole was placed in the PVC caps, and a weep hole 
was drilled in the protective casings above the cement pads to provide drainage from the 
protective well casings. Metal tags with the monitoring well I.D. number and the NJDEP well 
permit number were affixed to the protective casings or manhole covers. Steel posts were 
installed around each well to protect the well stick-ups.

3.3.2 Phase 2 RI Monitoring Well Develnnmpnt

Each of the Phase 2 RI monitoring wells was developed in accordance with the Phase 2 RI work 
plan except where noted below. Table 3-3 presents a summary of monitoring well development 
for each of the monitoring wells installed during the Phase 2 RI. Detailed discussions of 
monitoring well development for each of the monitoring wells are presented in the area-specific 
soil ROIs. The monitoring well development was performed in order to meet the following 
objectives:

° Remove materials that may have built up in the openings of the well screen during 
installation and key the well screen and filter pack into the formation that is being 
monitored.

® Remove fines from the sides of the borehole that resulted from drilling procedures.
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• Stabilize the fine materials that remained in the vicinity of the well to retard their 
movement into the well, increasing well yield.

• Provide an estimate of the well yield.

In general, monitoring well development was accomplished by oveipumping the well using a 
Grundfos Redi-Flo 2-inch submersible pump. The pump was field-decontaminated, and new 
dedicated polyethylene tubing was used for the discharge line. To ensure that fine materials 
were removed during development, the pump intake was raised and lowered across the entire 
length of the well screen. In addition, the pump was turned off and on and pumped at different 
rates during development to cause a surge effect in order to remove additional fine materials.

During development, field measurements of temperature, pH, specific conductivity, turbidity 
and, at some locations, salinity were obtained at the beginning of development, during 
development and upon completion of development. Observations related to groundwater 
appearance were also recorded. Specific observations relating to individual monitoring wells are 
discussed in the area-specific soils ROIs. However, in general no product or significant $heens 
were noted. Discemable odors (decaying organic material, hydrogen sulfide) and elevated PID 
readings were noted in a limited number of the monitoring wells (see Table 3-3).

The development procedures for the monitoring wells continued until the following goals were 
met or exceeded:

• Discharge water became clear.

• Flow rate stabilized.

• At least five volumes of water were removed and the well was pumped for a minimum 
of 4 hours. •

• Field parameters (temperature, pH, specific conductivity) stabilized to less than 10 
percent variation.

• Turbidity readings were less than 50 NTUs as determined by a nephelometer.

One or more of the development goals were not met for several monitoring wells (MW-69A, 
MW-71C, MW-75A, MW-75C, MW-76A, MW-76C, MW-89A, MW-90C, MW-95A, MW- 
100A, MW-104C and OB-Q5A) because they were installed within very silty material or did not 
have sufficient recharge to enable the well to be pumped for a sustained period of time. Several 
of the monitoring wells with very low yields and very slow recharge (MW-69A, MW-76A, MW- 
89A and MW-95A) had to be bailed dry over a period of days or weeks in an attempt to meet 
the development goals (see Table 3-3).
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3*3o3 Groundwater Sampling Program

The following sections present a summary of previous groundwater sampling events performed 
by OBG and Dames & Moore, a summary of the Phase 2 RI SGWS investigation and Phase 2 
RI groundwater sampling. Specific details relating to previous sampling events are presented 
in OBG and Dames and Moore reports. The three Lowe monitoring wells were not previously 
sampled and were included in the Phase 2 RI groundwater sampling events. The SGWS 
investigation is presented in WESTON’s Work Plan Addendum dated December 1994. The 
technical approach and field procedures followed during the Phase 2 RI groundwater sampling 
program are discussed in Section 3.3.3.3. Specific details of groundwater sampling conducted 
during the expedited Phase 2 soil and groundwater investigation at Area 17 is presented in the 
Draft Area 17 ROI dated December 1994.

3.3.3.1 Previous Groundwater Sampling Programs

In November 1987, OBG was retained by the USACE-KCD to perform a contamination 
evaluation of the former Arsenal. The objective of this evaluation was to perform field 
investigations and to make a determination as to whether chemical and/or ordnance 
contamination were present at the site. In 1992, Dames & Moore completed a Phase 1 RI of 
selected areas within the former Arsenal. The intent of the Phase 1 RI was to begin the 
assessment of the presence and extent of soil and groundwater contamination attributable to 
operations and activities formerly conducted at the former Arsenal.

During the OBG contamination evaluation, a total of 30 monitoring wells were installed to 
evaluate groundwater conditions within the former Arsenal. These monitoring wells consisted 
of 27 shallow monitoring wells averaging 20 feet in depth and 3 deep overburden monitoring 
wells ranging from 30 to 58 feet in depth. Groundwater samples collected from the 30 
monitoring wells were analyzed for VOCs, total and dissolved metals, total petroleum 
hydrocarbons, explosives and general indicator parameters. Additionally, permeability tests 
were conducted at seven monitoring wells to provide a general understanding of the aquifer 
characteristics.

As part of the Dames & Moore RI, a total of 27 monitoring wells were installed. These wells 
consisted of 21 shallow overburden and 6 deep bedrock monitoring wells. Groundwater samples 
were collected from the 27 Dames & Moore monitoring wells as well as 25 existing OBG 
monitoring wells. All groundwater samples were analyzed for VOCs, base neutrals including 
acid extractable organic compounds, metals, explosives and pesticides.

The results of previous investigations performed by OBG and Dames & Moore conducted at the 
former Arsenal are summarized in the Phase 2 RI work plans and are discussed in Section 5.0
of this report.
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3.3.3.2 Shallow Groundwater Screening Investigation

The primary objective of the SGWS investigation was to sample the first encountered 
groundwater over a wide area of the former Arsenal so that areas of shallow groundwater 
containing VOCs could be delineated. Attempts were also made to sample groundwater at 
deeper intervals near suspected contamination source areas.

The SGWS investigation was designed to be used as a groundwater contamination Screening tool 
incorporating rapid turnaround laboratory analysis of groundwater samples. Since VOC 
groundwater contamination was determined to be more widespread than other organic compound 
contamination during the Phase 1 RI, VOCs were selected as the screening parameter. The 
intention was to delineate VOCs in shallow groundwater and, in conjunction with other 
hydrologic information, to provide data regarding potential contamination source areas. Initially, 
sampling locations were established using a 1,000-foot grid system which encompassed the 
AOCs with known of suspected VOC contamination in shallow groundwater. Additional 
sampling locations were also located near previously unsampled AOCs. In areas where VOCs 
were detected, additional samples were collected on a collapsed grid to delineate the extent of 
the VOCs and to identify potential source areas.

The SGWS investigation was implemented using the Geoprobe* system. The majority of the 
samples were collected with a van-mounted Geoprobe unit. An ATV Geoprobe unit was 
employed for those locations where vehicular access was difficult. All samples were collected 
by Zebra Environmental Corporation personnel under the direct supervision of a WESTON 
gsotogta. The SGWS investigation was conducted during the period from 11 April to 23 May 
1994. A summary of the SGWS investigation is presented in Table 3-4.

One-hundred and eighty (180) Geoprobe attempts were made to sample the groundwater at 152 
locations. Groundwater samples were successfully collected at 143 of the 152 locations. Due 
to variable lithologic conditions, i.e., silts and clays with low water yield, it was not possible 
to collect samples at the remaining nine locations. Several attempts were made to sample 
groundwater at greater depths at the suspected source areas in Areas 1, 2, 3, 7, 18A, and the 
western portion of Area 19. However, due to the silty nature of the subsurface geology and the 
limitations of die Geoprobe sampling rig, the screen point fouled with silt and a deep water 
sample could not be collected for Areas 1, 7, and 18A. All the sampling locations were 
surveyed by WESTON’s surveying subcontractor, GEOD Corporation. Horizontal (northing and 
easting) locations are reported to North American Datum of 1983 (NAD 83) while vertical 
(elevation) data are reported in National Geodetic Vertical Datum (NGVD) of 1929.

All SGWS investigation sampling equipnent coming in contact with the groundwater was 
decontaminated prior to commenting a new sampling location. All equipment and tools were 
decontaminated by first washing with an alconox/water solution followed by high 
temperature/high pressure rinse (steam cleaner).
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All SGWS investigation samples were collected into laboratory-supplied 40 mL vials furnished 
with teflon caps and septums. Following collection, sample vials were labeled, logged and 
placed in a cooler maintained at approximately 4 degrees Celsius. Samples were shipped by 
overnight courier to WESTON’s Lionville Analytical Laboratory, located in Lionville, 
Pennsylvania for chemical analysis. A chain-of-custody form, identifying the collection date and 
time of each sample, accompanied each sample cooler. All samples were analyzed at the 
laboratory for USEPA Priority Pollutant VOCs by Methods 8010/8020. Preliminary analytical 
results were available within 48 hours of laboratory receipt of samples. Additional information 
on the SGWS sampling is in the WESTON Work Plan Addendum dated December 1994.

3.3.3.3 Phase 2 Groundwater Sampling Program

During the Phase 2 RI two rounds of groundwater sampling were performed. During the first 
groundwater sampling event (Round 1) performed from 8 to 18 November 1994, 119 
groundwater samples were collected from 46 existing and 73 newly installed monitoring wells 
(not including the observation wells). During the second groundwater sampling event (Round 
2) performed from 12 to 16 December 1994, groundwater samples were collected from 63 newly 
installed monitoring wells and four existing monitoring wells (MW-40, which had been omitted 
from Round 1, and MW-65, MW-66, and MW-67, installed during the investigating of Area 5 
and not previously sampled). Monitoring wells MW-72A, MW-73A, MW-74A, MW-74C 
(Phase 2 RI monitoring wells) and MW-55A and MW-55B (previously installed Dames & Moore 
monitoring wells), associated with the expedited investigation of Area 17, were sampled in 
November and December 1993. Details of the Area 17 groundwater sampling program are 
presented in the Area 17 soil investigation ROI, dated December 1993. Since all existing 
monitoring wells have undergone at least one round of groundwater sampling during previous 
investigations and appropriate Quality Assurance/Quality Control (QA/QC) protocols were 
followed, only one additional round of sampling was performed at these wells during the Phase 
2 RI. The results of all groundwater sampling performed during previous investigations and 
during the Phase 2 RI are discussed in Section 5.0.

Groundwater sampling was performed no earlier than 2 two weeks after all newly in«taiipH 
monitoring wells were developed. A summary of monitoring well purging data is presented in 
Table 3-5, and a summary of the Round 1 and Round 2 groundwater sampling events is 
presented in Table 3-6 and 3-7, respectively. QA/QC sampling during the Phase 2 RI 
groundwater sampling program is discussed in Section 3.3.3.4.

During the Phase 2 RI groundwater sampling program, all monitoring wells were purged and 
sampled using low-flow, field-decontaminated Grundfos Redi-Flo n submersible pumps equipped 
with new dedicated polyethylene teflon-lined discharge tubing. During purging, wells were 
pumped at a low rate Gower than recharge rate) so that the water levels would not be drawn 
down below the top of the well screen, or be purged to dryness. During the evacuation of the 
first well volume, the pump was lowered from the top of the water through the water column
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to ensure that all stagnant water in the well would be evacuated. After the first well volume was 
purged, the pump was raised above the top of the screen/open-hole interval, and purging 
continued until three to five well volumes were removed. Water level measurements were taken 
to ensure that the water column did not extend below the top of die well screen. It should be 
noted that numerous previously installed monitoring wells woe installed with the well screen 
straddling the water table; therefore, the pump was within the screened interval, and 
groundwater was drawn down below the top of the screen. In addition, newly install^ phase 
2 RI monitoring wells were screened below the water table; however, wells installed under water 
table conditions in some cases had only 1.0 to 2.0 feet of saturated thickness above the well 
screen. Although attempts were made to purge these wells at a low enough rate to avoid 
exposing the well screen, it was not always possible.

While monitoring wells were purged, water quality parameters including temperature, pH, and 
specific conductivity stabilized (less then 10 percent variation), and turbidity levels were less 
than 50 NTUs. In order to meet these goals, in some cases more than three to five well volumes 
wot evacuated. In general, purge rates for Phase 2 RI wells did not exceed the purge rates at 
which the monitoring wells were developed, if the information was available. This applies to 
most if not all newly installed Phase 2 monitoring wells. During well purging, groundwater was 
observed for the presence of discemable odors and visible sheens, and screened with a PID for 
the presence of VOCs. Additional groundwater quality parameters including Eh (millivolts), 
salinity, and dissolved oxygen were obtained to provide additional water quality data. In 
general, water quality parameters were measured at the beginning of purging after each well
V2“nfJWaS e^cuated 311(1 at completion of purging. Water quality parameters were 
obtained more frequently for wells requiring the evacuation of large volumes of groundwater.
A summary of monitoring well purging, including final water quality parameter data, is 
presented m Table 3-5.

Purpng requirements for low-yield monitoring wells differed from those for the higher yielding 
wells. Monitoring wells identified as low-yield wells included MW-7, MW-50, MW-54, MW- 

MW_69A’ MW-TOA, MW-88C, MW-89A, MW-90C, MW-96C, MW-100A and 
MW-103C. Low-yield monitoring wells MW-7, MW-50, MW-54 and MW-57 Were sampled 
only during the Round 1 groundwater sampling event. A low-yield monitoring well was defined 
as a well that is screened within a tight hydrologic formation (bedrock with few fractures or 
overburden unit with large quantities of silts and clays) that produced a small volume of 
groundwater and that recharged at a slower rate than the rate at which the well was purged. 
Each low-yield monitoring well was purged at the slowest possible pump rate to avoid 
overpumping or pumping the well to dryness. However, the slowest possible pump rate was 
dependent upon the depth of the well and the amount of head above the pump. Therefore, low- 
yield wells were pumped until all water was purged from the well and allowed to recharge prior 
to sampling. The recharge rate was then monitored every 2 hours using a decontaminated water 
level meter. At well locations where the well had recharged to above the well screen or to the 
original water level within 2 hours, the well was then sampled. If the water level was below
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the well screen or below the original water level after 2 hours, the rate of recharge was 
calculated to determine when the well could be sampled. All low-yield wells were sampled 
within 24 hours of initial purging,

After purging was completed, a final water quality measurement was obtained and the wells 
were aliowed to recharge. After the well had recharged (less than 2 hours) the pump was turned 
on at alow rate to evacuate the volume of water in the discharge tube, and the pumping rate was 
adjusted to approximately 100 mL/minute or until laminar flow was obtained. Flow rates varied 
depending on the depth of the well and the amount of head above the pump; therefore, the 100 
mL/minute criterion was not always achieved. In all cases the pump was adjusted to the lowest 
possible flow rate based on field conditions. During this initial flow rate adjustment, water 
quality parameters (pH, specific conductivity, temperature, and turbidity) were measured 
Groundwater samples were then collected by directly filling Level I quality sample bottles 
containing the appropriate preservative. The VOC fraction was collected first, and then the 
iwnammg parameters were collected. The remaining samples were collected in the following 
order: metals, TCL extractable organics including explosives, cyanide, and FS parameters (oil 
an grease, TDS, hardness). The pH of greater than 10 percent of the samples was checked 
using pH paper to ensure that samples requiring preservation were properly preserved. After
to^^CeM^Q116” *** fiUed' *** WCre immediately Placed on ice in a cooler and chilled

All applicable sampling equipment was decontaminated prior to use, between monitoring wells 
an after completion of groundwater sampling. All equipment was thoroughly washed with 
Alconox and potable water, and generously rinsed with deionized water and allowed to air dry. 
Each submersible pump and power cord was scrubbed with alconox and potable water. The 
pump was teen placed in a plastic (30-gallon container) filled with potable water and turned on 
until20 to 30 gallons were pumped. Finally, tee pumps were rinsed with deionized water and 
placed in new plastic bags. Decontaminated equipment was not allowed to come into contact 
with tee ground. Dedicated teflon-lined discharge tubing was used during bote purging and 
sampling events (Round 1 and 2). After each well was sampled during tee Round 1 groundwater 
sampling event, discharge tubing was drained, placed in plastic bags, sealed and labeled with 
tee monitoring well I.D. in which it was used. This dedicated discharge tubing was reused in 
monitoring wells that were resampled during tee Round 2 sampling event

With tee exception of monitoring well MW-68A, which was analyzed only for PPM plus barium 
and explosives, all 119 groundwater samples collected during tee Round 1 sampling event were 
analyzed for TCL VOC, TCL S VOC, TCL Pesticides/PCB. All 119 samples were analyzed for 
explosives (Method 8330). In addition, 80 samples were analyzed for PPM plus barium 39 
samples were analyzed for TAL metals, 41 samples were analyzed for cyanide, 38 samples were 
analyzed for thiodiglycol, and 27 samples were analyzed for oil and grease, TDS, and hardness. 
Six samples were analyzed for dioxin/furan, and 11 samples were analyzed for NG/PETN (see 
Table 3-6). v
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Witfi Ac exception of MW-68A, which was analyzed only for PPM plus barium and explosives, 
all 67 groundwater samples collected during the Round 2 sampling event were analyzed for TCL 
VOC, TCL SVOC, and TCL Pesticides/PCBs. All 67 samples were analyzed for explosives 
(Method 8330). In addition, 47 samples were analyzed for PPM plus barium, 20 samples were 
analyzed for TAL metals plus cyanide, 2 samples were analyzed for dioxin/foran, 21 samples 
were analyzed for thiodiglycol, and 6 samples were analyzed for NG/PETN (Table 3-7).

During the Round 1 and Round 2 groundwater sampling events, only unfiltered groundwater 
samples were collected, but precautions were taken to minimize turbidity. Turbidity readings 
were also recorded in order to evaluate analytical results of samples that may have contained 
elevated turbidity levels.

During the Round 1 sampling event, approximately 33 percent of the groundwater samples were 
analyzed for TAL metals and cyanide, and 67 percent of the samples were analyzed for PP 
metals (PPM) and barium. During the Round 2 sampling event approximately 30 percent of the
samples were analyzed for TAL metals and cyanide, and 70 percent were analyzed for PPM and 
cyanide.

The physical and chemical parameters such as pH, TDS, hardness, oil and grease were analyzed 
in addition to the standard HTW parameters to generate initial data required to evaluate the 
applicability of potential remedial technologies during possible future feasibility studies

3.3.3.4 Phase 2 RI Quality Assuranee/Quality Control Sampling

QA/QC samples were collected in accordance with WESTON’s Final Phase 2 Work Plan and 
Chemical Data Acquisition Plan (CDAP) dated July and December, 1993, as modified by 
subsequent USEPA/NJDEP comments. A QA/QC sample collection summary for the Round 
1 and Round 2 groundwater sampling events is presented in Tables 3-8 and 3-9, respectively.

sampling for the Area 17 groundwater sampling event performed in the 
rallof 1993 is presented in the ROI for Area 17 soil and groundwater investigation, HatpH
December 1993. The QA/QC sampling program for the SGWS investigation is presented in the 
Work Plan Addendum. ' ■

During the Phase 2 groundwater sampling program, a VOC trip blank was provided for each 
groundwater VOC sample shipment. A total of 14 trip blanks were prepared and analyzed 
during the Phase 2 RI. Nine of the 14 trip blanks were collected during the Round 1 
groundwater sampling event, and five were collected from the Round 2 groundwater sampling 
event. The trip blanks were prepared at the analytical laboratory and consisted of sample bottles 
filled with laboratory-demonstrated analyte-free, distilled, deionized water that was nitrogen 
purged prior to shipment from the laboratory. Trip blanks were handled, preserved, transported, 
and analyzed in the same manner as groundwater samples and returned to the laboratory
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S2TliiS0^n8 "*1*1 ?f ^ trip Wanks accompanied the VOC sample bottles
from the laboratory to the field and back to the laboratory in thesune cooler.

fnplin8 V*0*™1’ fidd bIanks were «*“**tod at the rate of one 
Jh, “ Wanks were coUected- Nine of the 14 field blanks were collected

trmnnrf ? Round 1 groundwater sampling event, and 5 were collected during the Round 2
bTokSrt,^irPhn? CVT Fldd bhnks were coIlected after the pumps were decontaminated 
steel conteinw^rHS m.^ d“°J*taminated (following the same procedures as the pump) stainless 

^ ^laboratory pde (HPCL) water. The pump was turned on and the 
HPCL water was pumped directly into the level I sample container through Teflon-lined

Of? b!3nkS WCre handIed’ P^rved (for VOC and metals analysis), 
transported, and analyzed m the same manner as the samples collected in the field that day.

?S gn>u"dwater ““"Phng Program, blind field QC duplicates were collected at

R^£d 2) bSd SSSfa?61, Sampl<? A total of 11 (8 from Round 1 and 3 from
S P ^ c6U??Bd f<>r the same parameters as required

a total Jn l haT A,S m 341(11110,131 QA check on laboratory accuracy and precision,
D^onf CMMi) £Snrf?iPleS T16 C°UeCted md submitted to the USACE Missouri River 

SJJ5!^ f°r During the Round 1 groundwater sampling event,
59C<MwJfiI?^SwTni68!^601114,16foUowingmonitoring wells: MW-49C, MW-

MW-KA, MW-93B, MW-97B and MW-98A. During the Itound 2 
groundwater sampling event, QA/QC duplicate samples were collected from the following 
momtonng wells: MW-99A, MW-101A, and MW-1Q5C. 8

duSte^SD^mn^11^^! Progmm, matrix spike (MS) and matrix spike
duplicate (MSD) samples were collected at the rate of 1 per 20 samples collected A total of
mne (six from Round 1 and three from Round 2) MS/MSD samples were collected and analyzed'

PTmfCnrS “ required for the groundwater samples. The MS/MSD samples were
^^^!^^p 0^8«0ni^ring WdlS: MW'15’ MW’27’ MW-28B, MW-43, MW-47C, 
MW-50C, MW-60B, MW-65, and MW-98A. Due to internal laboratory requirements the 
laboratory selected additional groundwater samples and analyzed additional MS/MSD samples.

QA/QC samples were collected during the implementation of the expedited Area 17 Phase 2 RI

QA/QC Samples coUected for analysis included trip blanks, 
field blanks, QA duplicates, blind QC duplicates, and MS/MSDs. Specific details of the QA/QC

f°a ^ 17 inVCStigation is Presented in the area-specific soil and
groundwater ROI for Area 17, dated December 1993.

QA/QC samples were coUected during the implementation of the SGWS program. QA/QC
M&Ssm>U<?ed ‘?^Jdedif“:id blanks' '"P Manks, Mind QC duplicates, QA duplicates and 
“S./b“D)- “formation on SGWS QA/QC sampling refer to the Work Plan
Addendum dated December 1994.
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A summary of analytical methods for groundwater sampling is presented in Table 3-10.

3*3.4 Supplemental Hydrogeological Investigation

As P«j*t of the Phase 2 RI, WESTON conducted a supplemental hydrogeological investigation 
to define die physical characteristics of the subsurface environment at the former Arsenal. These 
characteristics, along with the groundwater quality information from the monitoring well 
sampling and the SGWS, woe used to refine the preliminary conceptual model of the site. The 
model, in turn, was used to evaluate the groundwater flow system and potential contaminant 
transport. The supplemental hydrogeological investigation consisted of the following:

• A Stratigraphical Investigation to define the composition and structural characteristics of 
the subsurface materials.

• A Groundwater Level Monitoring Program to define groundwater flow direction(s) and 
gradients).

A Tidal Influence Investigation to determine the effects of tidal fluctuations in the Raritan 
River on the groundwater flow system at the former Arsenal.

Hydraulic conductivity testing, which was proposed in the Phase 2 RI Work Plan as part of the 
supplemental hydrogeological investigation, was not implemented. The USACE is restricted by 
DERP program guidelines from performing this type of investigation, specifically the proposed 
pumping tests, unless the need for groundwater remediation is confirmed.

3.3.4.1 Stratigraphical Investigation

The intent of the stratigraphical investigation was to further define the limits of each 
stratigraphical unit both vertically and horizontally in order to develop the site-wide conceptual 
model of geology and hydrogeology. This goal was considered particularly important in areas 
where groundwater has been contaminated and may require remediation. The stratigraphic 
investigation mcluded reviewing existing and newly installed Phase 2 RI monitoring well logs 
to develop a site-wide.conceptual model; collecting geotechnical samples from various lithologic 
units to evaluate their physical properties; and obtaining rock cores during the drilling of 
bedrock monitoring wells to describe and characterize the nature of the bedrock.

The first step in the stratigraphical investigation was to review regional information, misting 
groundwater quality data, groundwater elevation data and existing logs of monitoring wells 
installed during previous investigations to develop a preliminary understanding of site-wide 
geology and hydrogeology. The Phase 2 RI work plans were based on this initial review. 
During implementation of the various field efforts, WESTON continuously reviewed data and 
reevaluated and updated the preliminary conceptual model. This proactive approach allowed for
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f°C“Sfd c®Uection' ^ysis and subsequent reporting of data, and allowed 
WESTON to modify its technical approach and make adjustments based on field conditions to 
better meet the objectives of the investigation.

As the Phase 2 RI progressed and bedrock wells were installed, WESTON began preparing 
preliminary generalized geologic cross sections, fence diagrams and spatial distribution maps, 
and was able to update the preliminary conceptual model. The updated conceptual model

Provided on-site geologists with an understanding of site-wide and area-specific
geology/hydrogeology in order to focus on specific lithologic units of concern and make 
informed field decisions.

® Provided the basis for modifications to proposed monitoring well construction including 
the placement of well screens and the depths of wells yet to be installed.

Allowed early discussion of hydrogeologic issues with the USACE, USEPA, and NJDEP 
and was the basis for modifications to implementation of the SOW.

TTie Phase 2 RI Work Plan proposed a minimum of eight geotechnical soil samples be collected 
from suspected semiconfining/confining lithologic units encountered during drilling of

lfdi0Ck ,WdIf- ^ order to ****** characterize the lithologic units of concern, 
a total of geotechnical soil samples were collected during installation of monitoring wells. 
Most of the]geotechnical soil samples obtained during drilling of monitoring wells were collected 
from the MM unit or Raritan Fire Clay unit. In addition, a total of 67 geotechnical soil samples 
were collected from shallow soil borings during the area-specific soils investigation. Most of 
the geotechnical soil samples obtained from soil borings were collected from the US unit and/or 
LS unit, and several were collected from the MM unit. A summary of the geotechnical soil

iS in Table 3'1L Geote<*nical soU samples were sent to
WESTON s Environmental Technology Laboratory and analyzed for geotechnical parameters 
including particle size, triaxial permeability, Atterberg limits, specific gravity, and moisture 
content. A discussion of geotechnical soil sampling results is presented in Section 4.2.1.

The Phase 2 RI Work Plans proposed that rock cores be obtained during the drilling of bedrock 
monitoring wells to characterize bedrock formations. The Work Plans proposed that rock cores 
would extend a minimum of 5 feet into competent bedrock, and 10 feet of rock coring was 
assumed at each bedrock monitoring well location. However, based on field conditions (i.e 
the variability of the bedrock encountered and the degree of weathering), rock cores extended 
more than the assumed 10 feet. In an attempt to better characterize the water-bearing zone being 
monitored and fracture zones, rock cores were extended, in most cases, to the bottom of the 
open-hole interval in the bedrock monitoring well. Rock cores were used in the field to 
determine the depth at which competent rock was encountered, to determine the depth at which
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to set the inner PVC well casing, and to evaluate potential water-bearing zones. A summary of 
the rock coring program is presented in Table 3-12.

As the rock cores were retrieved, the lithologic and fracture characteristics of each rock core
1?®ged the fi®ld by WESTON geologists. Logging for each rock core included 

highlighting rock type (igneous, metamorphic or sedimentary), fracture characteristics (such as 
natural and mechanical fractures, location and amount of fractures), recovery, rock quality 
designation (RQD), strength and competency. A supplemental quality assurance and quality 
control evaluation was performed by a WESTON senior geologist experienced in the analysis 
and evaluation of fractured rock.

The results of the stratigraphical investigation are presented in Section 4.2.

3.3.4.2 Groundwater Level Monitoring Program

A comprehensive, site-wide groundwater level monitoring program was performed as part of the 
rnase 2 RI supplemental hydrogeological investigation. Information obtained from the site-wide 
groundwater level monitoring program was used to evaluate the following:

Horizontal groundwater flow and hydraulic gradients in both the Overburden and bedrock 
water-bearing zones.

• Vertical groundwater flow potentials.

• Interrelationship between groundwater and surface water.

AU newly installed data points (i.e., monitoring wells, staff gauges) were surveyed by a New 

purveyor to ensure that all data points were based on the same horizontal and 
vertical datum. In order to verify historical survey data, WESTON requested that the surveying 
contractor survey the locations and top of casing elevations of several previously installed 
monitoring wells. Based on a comparison of historical survey data for these monitoring wells 
and the new survey data, several discrepancies were noted. Therefore, all existing monitoring 
wells were resurveyed along with the newly installed Phase 2 RI monitoring wells.

In an attempt to expedite the Phase 2 RI groundwater report, only three of the six groundwater 
level monitoring events initially proposed have been performed. This approach was agreed upon
SrS^vTACE\ USEPA NJDEP during a teleconference on 17 November 1994. As agreed,
WESTON would review the results of the three groundwater level monitoring events, evaluate 
the usefulness and completeness of the data, and would recommend performing additional water 
groundwater level monitoring events, if warranted.
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The groundwater level monitoring program included obtaining groundwater level data from 140 
existing and newly installed Phase 2 RI monitoring wells. In addition, WESTON installed 17 
staff gauges in suspected tidally influenced and upgradient locations to evaluate the relationship 
between surface water and groundwater. Selected staff gauges and monitoring wells were used 
during the tidal influence investigation. It should be noted that the Phase 2 RI work plan 
proposed 14 staff gauges at specific locations. However, based on a revised understanding of 
site hydrology, salinity data and observations of surface water bodies through the site, 17 staff 
gauges were installed at locations better suited to the goals of the Phase 2 RI. Although the 
Phase 2 RI work plans proposed that groundwater levels were to be obtained from specific 
monitoring wells, WESTON obtained groundwater level measurements from 140 existing and 
newly installed monitoring wells. The decision to incorporate all existing and newly installed 
monitoring wells into the groundwater level monitoring program was based on a review of the 
depths and lithologic units penetrated by the monitoring wells. It was apparent that without
obtaining groundwater elevations from as many data points as possible, gaps in the data could 
have occurred.

Groundwater level monitoring was performed on all monitoring wells and staff gauges on 3 
November 1994 (Round 1), 19 January 1995 (Round 2) and 16 March 1995 (Round 3). The 
bdal influence investigation was performed during high tide events using selected monitoring 
weHs and staff gauges during the Round 2 and Round 3 groundwater level monitoring events. 
Malt gauges not included in the tidal influence investigation were measured during Qf the 
three groundwater level monitoring events. Table 3-13 presents a summary of the three 
groundwater level monitoring events (Rounds 1, 2, and 3). Monitoring well and staff gauge 
locations are presented on Figure 1-2.

Water level measurements were obtained manually using a Solinst water level meter, which was 
lowered mto the well until the water surface was encountered. The depth to water was measured 
from the surface of the water to the surveyed reference point marked on the top of the PVC well 
casing. All water level probes were decontaminated between measurement locations. 
Groundwater level measurements in general were obtained from all monitoring wells and staff 
gauges m less than 4 hours during each of the groundwater level monitoring events.

The results of the groundwater level monitoring program are presented in Section 4.3.

3.3.4<>3 Tidal Influence Investigation

In order to evaluate the extent of tidal influence and the potential impact of tidal fluctuations on 
groundwater levels, hydraulic gradients, groundwater flow direction and the migration of 
potential groundwater contamination, a tidal influence investigation was performed during the 
Phase 2 RI. The tidal influence investigation was conducted in conjunction with the groundwater 
level monitoring program. Under agreement with the USACE, USEPA and the NJDEP (17 
November 1994), only two of the four proposed' tidal influence monitoring events were
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performed, in an attempt to expedite the completion of the Phase 2 RI. The two tidal influence 
monitoring events coincide with the Round 2 and Round 3 groundwater level monitoring events
of 19 January, and 16 March 1995. Both of these events were in phase with the high tidal 
periods of the respective months. 6

Prior to the aforementioned monitoring events, a single location was chosen where both a staff 
gauge and a monitoring well were monitored continuously over a 24-hour period. The 
monitoring well chosen for this background monitoring was MW-93A, and staff gauge SG-7. 
This exercise was used to establish a benchmark of tidal fluctuation in this area, so that proposed 
tidal monitoring locations could be revised as appropriate.

Although the Phase 2 RI work plans proposed specific monitoring wells and staff gauges to be 
monitored during the tidal influence investigation, WESTON revised monitoring locations, based 
on, but not limited to, the following site-specific criteria:

• The pre-test performed on monitoring well MW-93A and staff gauge SG-7.
* ^^JHdwater level elevations obtained during the Round 1 groundwater level monitoring

* Proximity of monitoring wells to a water body assumed to be tidally influenced.
• Coupling between monitoring well and staff gauge locations.

Salinity measurements obtained during monitoring well purging and the surface 
water/sediment investigation.

An effort was made to collect data from staff gauges that were located in the vicinity of the 
monitoring wells being used for the survey. The Raritan River controls any possible tidal 
influence at the former Arsenal. Therefore, at least one staff gauge located in the river was 
incorporated into the survey during each round of monitoring.

luring the mobilization for each round of tidal monitoring, In-Situ, Inc. (PTX-161D and PXD- 
260) pressure transducers were placed within the well casings and attached to staff gauges and 
secured to ensure that no vertical motion was possible. Pressure transducers were placed 
approximately 10 feet beneath the water surface in all monitoring wells, unless the bottom of 
the well was encountered. In instances where the water column in a well was less than 10 feet 
the transducer was placed 1 to 2 feet above the bottom of the well. The staff gauge locations 
were fitted with a 2-inch-diameter section of perforated PVC piping to surround the pressure 
transducers. The PVC acted to restrain the pressure transducer from movement in the horizontal 
direction, as well as shield the transducer from the pressure head associated with the flowing 
Stream. All pressure transducers were situated a few inches above the streambed, so that silt 
and debris would not interfere with their performance

All pressure transducers were allowed to acclimate below the water surface for approximately 
1 hour prior to initiating the monitoring event A laptop computer was used to program and
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activate In-Situ, Inc., WeU Sentinel* (LTM-3000*) data loggers. The Hermit (SE-2000®) data 
logger was programmed and activated via the onscreen display and menu options. During 
programming of all water level recording devices, a generic reference to Top of Casing (TOC) 
was given as 100 feet. In general, a sampling frequency of one reading per minute was chosen 
A manual water level reading from the TOC or top of staff gauge was taken simultaneous to 
activation of the well sentinels or Hermit Data logger at each monitoring location. The initial 
water level measurement coupled with the TOC survey elevation allowed for the groundwater 
fluctuations to be reported in terms of Mean Sea Level (MSL).

During the tidal influence investigation, rain gauges were used to measure rainfall and evaluate 
the possible impact of precipitation on groundwater levels. One rain gauge was placed adjacent 
to monitoring well cluster MW-79, and a second rain gauge was placed adjacent to monitoring 
weM cluster MW-76. The rain gauges were inspected every morning and periodically, after 
ramfall events. A barometric pressure transducer was placed adjacent to monitoring well cluster

m °rcier t0 monitor the potential effects of barometric pressure on groundwater levels. 
In addition, rainfall and barometric pressure data from a nearby Rutgers University weather 
station m New Brunswick, New Jersey were obtained.

The Round 1 tidal influence investigation was performed on 19 January 1995, and coincided
^R0Und 2groundwater level monitoring event. The Round 1 tidal influence investigation 

included connecting 1 pressure transducer to each of 18 monitoring wells and 12 staff gauges 
located m areas of suspected tidal influence and areas of assumed static conditions. One 
additional pressure transducer was used to measure barometric pressure at a location central to 
the former Arsenal. Due to the failure of one pressure transducer, staff gauge location SG-7 
was eliminated. A total of 26 In-Situ, Inc. Well Sentinels* and one In-Situ Hermit* (SE-2000*) 
data logger were used to record the water level measurements at a frequency of one per minute 
over the length of the monitoring event. Each WeU Sentinel (LTM-3000) data logger records 
the water level from one pressure transducer. The Hermit (SE-2000) data logger has the ability 
to record data from eight transducers simultaneously. For the purposes of this study, four of 
the inputs were used to gather water level information, and a fifth was connected to the 
barometric pressure probe.

The Round 2 tidal influence investigation was performed on 16 March 1995 and coincided with 
the Round 3 groundwater level monitoring event. The Round 2 tidal influence investigation 
included connecting 1 pressure transducer to each of 19 monitoring wells and 12 staff gauge 
locations. Two new locations (MW-91A and SG-6) were chosen during the interim period 
between tidal influence monitoring events, because of the static water level at SG-7 noted during 
the pre-test and insufficient water level at SG-1. Similar to round one, barometric pressure was 
recorded using the Hermit (SE-2000*). The Hermit was programmed to record Hata at a 
frequency of once every 2 minutes, because of the need to monitor a longer time period.
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Following each round of monitoring, the water level information was converted to MSL and 
plotted versus time. The results of the tidal influence investigation are presented in Section 4.5. 
A summary of the Round 1 and Round 2 tidal influence investigation is presented in Table 3-14. 
Monitoring well and staff gauge locations are presented on Figure 1-2.

3.3.5 Deviations From the Work Plan

During implementation of each of the Phase 2 RI groundwater investigation tasks, deviations 
from the work plan occurred due to modifications to the work plans authorized by USACE. 
Conditions encountered in the field and an updated understanding of site-wide geology and 
hydrogeology also caused deviations from the work plan. These deviations are discussed below.

3.3.5.1 Monitoring Well Construction And Development

Deviations from the work plan relating to monitoring well construction and development were

The Phase 2 RI Work Plans proposed that 71 additional monitoring wells (including three 
momtonng/pumping wells) and 12 observation wells were to be installed during the RI. 
However, during implementation of the work plans a total of 68 monitoring wells 
(including two monitoring/pumping wells) and five observation wells were drilled. 
Therefore, a total of 73 monitoring wells were installed during the phase 2 RI.

The difference between the number of proposed wells and the number of wells actually 
installed dunng implementation of the work plans included: a) four proposed wells PW- 

PW_22A» and PW-27B which were not installed; b) four proposed wells
PiW 2fiA/B iArea 12^ 311(1 PW_9A/C (Area 18C) which have not been installed but are 
planned to be drilled during future field efforts at these AOCs; c) seven proposed 
observation wells (proposed well I.D.s not assigned) which were not installed; d) five 
monitoring wells (not proposed) MW-81A, MW-83A, MW-84A, MW-85A and MW-97B 
which were added to the proposed monitoring well net work. Therefore, a total of 11 
wells (4 monitoring welis and 7 observation wells) have been deleted from the Phase 2 
RI and five monitoring wells were added.

Proposed monitoring well PW-4 planned for installation at Area 17 (just north of Area 
i!r«r^*deleted from *e investigation due to its proximity to existing monitoring wells 
7W'^A“d MW-55B. This deviation from the work plan was further explained in the 
Area 17 ROI dated December 1993.

Proposed monitoring well PW-16A was planned to be part of a well cluster designed to 
monitor toe US, LS and bedrock aquifer within Area 8 (based on a preliminary 
understanding of Arsenal-wide geology). Proposed well PW-16A was planned to monitor
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the US aquifer and was to be constructed as a pumping well for use during proposed 
hydraulic conductivity testing of the US aquifer. However, during drilling of monitoring 
wells MW-79B (PW-16B) and MW-79 (PW-16C) the US aquifer was reported to be very 
thin (less than 5 feet thick) and was not suitable for hydraulic conductivity testing. 
Furthermore, the results of the stratigraphic investigation indicated that the US water­
bearing zones were discontinuous, perched and limited in saturated thickness. Therefore, 
PW-16A was not installed. It should be noted that observation well OB-05A was 
installed in the US unit to monitor groundwater levels in the US during proposed 
hydraulic conductivity testing of the LS and bedrock aquifers.

Proposed monitoring well PW-22A was intended to monitor the US aquifer in Area 16 
(based on a previous understanding of Arsenal-wide hydrogeology); however, the US 
aquifer was not encountered during drilling at this location, therefore, only monitoring 
well MW-92B (PW-22B) was installed to monitor the LS aquifer.

Proposed monitoring well PW-27B was to be part of a well cluster designed to monitor 
groundwater in the US, LS and bedrock aquifers in Area 6 (based on a preliminary 
understanding of Arsenal-wide hydrogeology). However, there was insufficient saturated 
thickness in the US unit at this location, therefore, only two of the three monitoring wells 
(MW-96A and MW-96C) in the proposed well cluster woe drilled.

Five monitoring wells were added to the Phase 2 RI investigation. Monitoring wells 
MW-81A, MW-83A, MW-84A, and MW-85A were added to the investigation as 
replacement wells for MW-SA2, MW-35, MW-36, and MW-37 respectively. Monitoring 
well MW-97B was added in order to create a well cluster to monitor the entire saturated 
thickness of the LS in Area 6. Monitoring well MW-97B was installed at the base of the 
LS unit.

A discussion of modifications to the proposed hydraulic testing including the deletion of 
seven of the 12 proposed observation wells is discussed in section 3.3.5.6.

Actual monitoring well locations (as opposed to proposed locations) were moved during 
implementation of the Phase 2 RI because of underground utilities, aboveground utilities, 
buildings, parking lots, roadways, access problems (such as wetlands, streams, and 
wooded areas) or because existing wells were mislocated on site maps. Monitoring well 
locations were also adjusted at the request of property owners and based on the results 
of the SGWS investigation.

Based on these criteria a total of 34 monitoring wells (MW-6C, MW-47C, MW-60B/C, 
MW-63A, MW-71C, MW-76A/B/C, MW-78A, MW-79B/C, MW-87A/C, MW-88A/C, 
MW-90A/B/C, MW-91A/B, MW-96A/C, MW-97A/B, MW-98A/B, MW-99A/B, MW- 
101 A, MW-103A/C, and MW-104A/C) were moved during implementation of the Phase
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2 RI. With the exception of monitoring well MW-78A, winch was moved approximately 
1000 feet to the northwest because of a change in the location of the AOC (For an 
explanation refer to the Area 14 ROI), monitoring well locations were not moved to 
locations which may have altered the proposed purpose of the well or significantly effect 
the results of the investigation.

• The Phase 2 RI work plans proposed that monitoring Wells would be installed to monitor 
specific hydrologic zones bared on a preliminary understanding of Arsenal-wide 
hydrogeology (i.e., US unit, LS unit, or bedrock) generated as a result of the Phase 1 
RI. Based on conditions encountered during drilling, many of the wells proposed to 
monitor the US unit were not installed in the US unit because groundwater was either not 
encountered or the saturated thickness was to thin to install a well. Of the 73 monitoring 
wells installed, 15 wells were proposed to specifically monitor the US unit, 38 were 
proposed to monitor first water in the LS unit, and 20 were installed to monitor the 
bedrock aquifer. However, based on field conditions, only four of the proposed US 
wells (MW-63A, MW-76A, MW-100A and OB-Q5A) were installed as proposed in the 
Work Plan. The remaining 11 wells were installed to monitor the first groundwater 
encountered. At locations that were proposed as well clusters, where the proposed US 
( A. ) well was not installed, the "A" well was installed to monitor first water in the LS 
unit and the proposed LS ("B") well was installed at the bare of the LS unit. If
possible, both the A and B well were constructed so that the well screens would monitor 
the entire LS unit.

• The Phare 2 RI work plans proposed that 10-foot well screens would be instaiw in 
overburden wells with a maximum of 15 feet to be used if an entire saturated zone could 
be monitored. Ten feet of screen was used in wells MW-75A, MW-86A, and MW-99B 
as opposed to the 15 ft of screen proposed. A total of nine overburden wells (MW-69A 
MW-74B, MW-76A, MW-89A, MW-90A, MW-100A, MW-103A, MW-104A, and OB-’ 
05A) were installed with screens less then 10 feet long, and 11 overburden wells (MW- 
28B, MW-50B, MW-60B, MW-72A, MW-91B, MW-93B, MW-96A, MW-97A, MW- 
97B, MW-98A, and MW-98B) were installed with well screens greater than 10 feet long. 
In cases where less than 10 feet of screen was used, the well screens were either set 
above a clay (MM unit or Raritan fire clay) with the top of the screen below the water 
table and the saturated thickness less than 10 feet, or the well was part of a well cluster 
in which both the "A" and "B" wells screened the entire saturated zone of the LS 
aquifer, Fifteen feet of well screen were used if a well cluster or a single well could 
monitor most or all of the entire saturated thickness of the LS aquifer.

• The Phase 2 RI Work Plans proposed that bedrock monitoring wells would be double- 
cased if a potential confining unit was encountered (i.e., Raritan Fire Clay). During 
implementation of the Work Plans, 8-inch outer casing was set into the Raritan Fire Clay 
at 10 of the 20 bedrock monitoring wells. Three bedrock monitoring wells (MW-49C,
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MW-60C and MW-96C) did not have double-casing set into the Raritan Fire Clay 
because it was not encountered. Seven bedrock monitoring wells (MW-50C MW-71C 
MW-74C, MW-75C, MW-76C, MW-79C, and MW-86C) did not have iinch oute^ 
casing set into the Raritan Fire Clay, when the criteria called for double casing because 
of decisions made in the field. This deviation is not expected to impact the results of the 
RX or compromise the integrity of the bedrock monitoring wells for the following 
reasons: a) 4 inch PVC inner casing was grouted approximately ten feet into competent 
rock in accordance with the NJDEP Monitor Well Specifications for Bedrock Aquifers 
revised March 1993 effectively sealing off the overburden from the open hole water­
bearing interval; b) indications of possible contamination such as elevated PID readings 
sheen, product, or discemable odors were not noted during drilling; c) after the open 
hole interval was drilled all drilling fluids were pumped out of the well until the water 
was relatively clear; d) the bedrock wells were developed for approximately 4-hours or 
more, and in most cases several hundred gallons of groundwater were purged from the 
well; and e) groundwater contamination, although detected in the overburden aquifer 
was in general, not detected in the bedrock aquifer.

During monitoring well development, four overburden monitoring wells (MW-69A, MW- 
76A, MW-89A, and MW-95A) were developed using bailers because it was determined 
that these wells had very low yields. These four wells were bailed dry and allowed to 
recover over several days or weeks in an attempt to meet the development criteria.

One or more of the development criteria (discussed in Section 3.3.2) was not achieved

m0nit0ring wells: (MW-69A, MW-71C, MW-75A, MW- 
75C, MW-76A, MW-76C, MW-88C, MW-89A, MW-90C, MW-91A, MW-95A MW- 
96C, MW-99B, MW-104C, and OB-05 A. Of these 15 wells, only one well (MW-90C) 
had less than five well volumes purged during development. Because the estimated well 
yield was determined to be less then 0.2 GPM, the well was pumped dry several times 
and took up to three days to fully recover. Six of the 15 wells (MW-71C MW-75A 
MW-75C, MW-76C, MW-90C, and OB-05A) were pumped for less than the 4-hours’ 
specified in the work plan. This deviation is not expected to impact the RI since all other 
development criteria were achieved for each of these wells, with the exception of MW-
7UC.

Six of the 15 wells (including the four wells which were bailed and MW-90C and MW- 
104C) did not meet the 50 NTU criteria for turbidity because they were screened in silty 
zones and/or had very low yield wells with very slow recharges and could not be pumped 
at a sufficient rate to remove all fine-grained materials. Seven of the 15 wells (MW- 
88C, MW-89A, MW-90C, MW-91A, MW-95A, MW-96C, and MW-99B) did not meet 
the development criteria for water quality parameter (pH, specific conductivity, and 
temperature) stabilization. Four of these wells (MW-88C, MW-91A, MW-96C, and
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MW-99B) meet all the other development criteria. The remaining three wells did not 
meet one or more of the development criteria dimn-wed above.

3.3.5.2 Groundwater Sampling Program

Demons fromthc work plan relating to the Round 1 and Round 2 groundwater sampling 
program are as follows: v 6

* ?of Plans proposed sampling MW-49 twice (once for Area 10 and once for Area 
lyj. Since groundwater samples were collected concurrently for all expedited and non- 
expedued sites (except Area 17), double sampling at MW-49 was not necessary as 
propped, The parameters proposed for the Area 19 sample included TAL metals, with 
all other parameters the same as the proposed Area 10 sample.

DUnng implementation of the work plan a total of 119 monitoring wells were actually
xrnxfS?' V^S?5?panCy IS due to ***■ following: a) four wells (MW-SA2, MW-35, 
MW-36,andMW^6) were deleted and five WeUs MW-81A, MW-83A, MW-84A,, MW-
85A and MW-97B were added to the groundwater sampling Program (see section

i'4 u morutonng wells associated with Areas 18B through 18G were not
sampled because the soil and groundwater investigations in these AOCs were not
perfonned pending approval of the Work Plan Addendum; c) six monitoring wells
associated with the groundwater investigation of Area 17 had been previously sampled

wjfo the work plan dated December 1993; and d) eight proposed
bJ22A4 PW'23B’ PW‘27A’ and PW-42A) wdlswTnot

installed dunng the Phase 2 RI.

e Work Plans proposed sampling a total of 74 monitoring wells during the Round 2 
groundwater sampling event. However, during the Round 2 sampling event, a total of 
67 monitoring wells were sampled. This discrepancy is due to the following: a) eight 

WCUS n0t fn*1311®*1 duri®8 die Phase 2 RI; b) existing well MW-40 was 
added to the round 2 sampling event because it was omitted inadvertently from the Work

wells nliw lrt a du?ng d* Round 1 sampling event; c) three replacement
wells (MW-83A, MW-84A, and MW-85A), and one well (MW-97B) added to the
investigation were sampled during the Round 2 sampling event; and d) four wells 
associated with the Area 17 groundwater investigation woe previously sampled twice and 
not included in the Round 2 sampling event.

During monitoring well purging, additional water quality parameters (dissolved oxygen 
atouty, eH and turtridity) ix* required in the Work PtaTwere measured in ordTte 

better define groundwater quality and provide additional information which could be used 
to evaluate analytical data. Purging continued, at most wells until greater than five well 
volumes had been purged, and turbidity readings less then 50 NTUs were obtained.

AUtARirAM\ROI_D08\SrrEHYD.RPr 3-37



©

However, it was not always possible to reach 50 NTUs because several wells had low 
yields or were set in very silty zones.

The work plan required that 10 percent of the samples be checked for pH to ensure that 
they were preserved in accordance with the requirements of the CDAP. During the 
implementation of each sampling event approximately 25 percent of the samples 
submitted to the laboratory were checked for pH.

° The work plan proposed that 25 percent of the samples would be analyzed for TAL 
metals. During implementation of the work plan 33 percent of the samples submitted for 
metals during the Round 1 sampling event and 30 percent during the Round 2 sampling 
event were analyzed for TAL metals.

3.3„5o3 Quality Assurance/Quality Control Sampling Program

Deviations from the work plan relating to quality assurance and quality control (QA/QC) were

° ^ Phase 2 M Work Plans required that field blanks be collected and analyzed for each 
analytical parameter proposed in the sampling plans. However, the field blanks were 
analyzed for TAL metals as opposed to PPM. Since the field blanks were collected at 
the required frequency and the TAL metal analysis also included PPM, the potential 
blank contamination of PPM can still be assessed through the existing TAL metal results.

2 W W°rk Plans ret}uired ^e matrix spike and matrix spike duplicate 
(MS/MSD) analyses be performed for all the analytical parameters at a frequency of one 
per 20 samples during implementation of the work plans, a total of 127 samples were 
collected and analyzed for PPM. Therefore, six MS/MSD samples were required 
however, only five MS/MSDs were analyzed for PPM. A total of 59 samples were 
collected and analyzed for TAL metals which required only three MS/MSDs but four 
were analyzed. Since the analysis of TAL metals also included the PP metal elements 
the additional MS/MSD analyzed for TAL metals made up for the missing MS/MSD 
analysis of PPM.

In addition to the field designated metal MS/MSD samples, the laboratory performed 
additional MS/MSD analyses for various metal elements for internal batching purposes.

s The analyses of hardness, total dissolved solid, and oil and grease were not required as
per Phase 2 Work Plans but were analyzed by the laboratory due to internal QA 
requirements.
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3.3.5.4 Groundwater Level Monitoring

• In an effort to expedite the Phase 2 RI, only three of the six groundwater level 
monitoring events were performed. This deviation was agreed upon between the 
USAGE, NJDEP, and USEPA during a teleconference on 17 November 1994.

• The Phase 2 RI Work Plans proposed that water levels would be obtained from 118 
monitoring wells and 14 staff gauges. However, in order to better characterize the 
hydrogeology at die former Arsenal, ground water level measurements were collected
from 140 monitoring wells and 17 staff gauges during each of the water level monitoring 
events.

• Three additional staff gauges were installed to better characterize each of the drainage
areas identified during the surface water/sediment investigation. The locations of the 
proposed staff gauges were also modified based on field observations and salinity 
measurements, to better meet the goals of the groundwater level monitoring program and 
define the interaction between surface water and groundwater. Specific details relating 
to modifications to proposed staff gauge locations are discussed in Section 3.3.5.5.

3.3.5.5 Tidal Influence Investigation

In an effort to expedite the Phase 2 RI only two of the four tidal influence investigations 
were performed. This deviation from the work plan was agreed upon by the USACE, 
NJDEP, and USEPA during a teleconference on 17 November 1994.

• The Phase 2 RI work plans proposed monitoring 11 staff gauges SG-1 through SG-11), 
eight existing monitoring wells (MW-19, MW-25, MW-44, MW-48B, MW-51, MW-53,’ 
MW-60, and MW-65) and nine proposed monitoring wells (MW-68A, MW-80A, MW- 
90A, MW-91A, MW-92A, MW-93A, MW-98A, MW-100A, and MW-101A) during the 
tidal influence investigation. During the tidal influence investigation, all of the staff 
gauges and 11 of toe 17 monitoring wells were to be monitored manually every 60 
minutes. The remaining six monitoring wells were to be monitored continuously using 
data loggers. However, during toe implementation of the tidal influence investigation all 
staff gauges and monitoring wells included in toe monitoring event were monitored 
continuously using data loggers. •

• A total of 14 staff gauges were proposed in toe Phase 2 RI Work Plans, however, three 
additional staff gauges (SG-15, SG-16, and SG-17) were installed at the northern edge 
of toe site in order to evaluate toe northern extent of tidal influence. Ten of toe 14 
proposed staff gauges were relocated prior to implementation of toe groundwater level 
monitoring or tidal influence investigations. Two of staff gauges SG-1 and SG-2 were 
relocated because of access problems along toe Raritan River and health and safety
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SlX °! Ae Staff gauges (SG_4’SG'5’ SG*7> SG-8> SG-9, and SG-13) were 
invZLrin ?* momtonng weU locations to better meet the objectives of the 

^ m characterizing the relationship between surface water and
groundwater. The proposed locations of staff gauge SG-6 and SG-8 were switched and

m°Ved the floodgate at ^ sooth end of Red Root creek to monitor the 
tidal fluctuation at this location. Staff gauge SG-13 was moved to Area 16 adjacent to

characterize the relationship between surface
11 onrf d g dwater- Staff gauge SG-12 was moved to the proposed location of SG- 
13 and was not replaced with another staff gauge,

Dimng implementation of the Round 1 tidal influence event, 12 staff gauges and 18 
. _ wells were used to monitor water levels because: a) staff gauges SG-3 SG-6 

d^J?G"7 ^re eliminated and staff gauges SG-13, SG-15, SG-16, and SG-17 were

«mt0nng WdIS MW'19’ MW'25’ MW‘44’ MW-48B, MW-51, MW-53 
^r65’ MW'68’ MW-91A, MW-92A, MW-98A, MW-100A, and MW-101A were
76Cm^^AIT^on 1* MW‘5°’ MW-50C’ MW-60C- MW-61, MW-76B, MW- 
MWMA Vuh MW_79Cs 0B-°5A> MW-94A, MW-96A, MW-96C, and

events a gaUg® SG'7 was not used during either of the tidal monitoring

sr a “ te—- * -—— ~ -
S"?*! 2 “ influen“ monitorin* eveni 12 staff gauges and 19 monitoring

s were used to monitor water levels because: a) staff gauges SG-1 SG-3 and SG-7 
were eliminated and staff gauges SG-13, SG-15, SG-16, L SG-17 w^addeT and W

68°fC^982r1M^81A9\I^‘25, MW'44, MW_48B’ MW-51, MW-53, MW-65, MW- 
mw MW-100A, and MW-101A were eliminated and replaced with
79C OniSI"5^/^’600, MW"61* MW'7®’ MW-76C, MW-77A, MW?79B, MW-
SmiiS^5A’ifIW'91A!Jf*W“®4A- MW'96A’ MW-96C, and MW-99A. Many of the 
TOmitonng wells proposed to be included in the tidal investigation were eliminated
b«*use they were screened in more then one hydrologic unit, they were not paired with 
a well duster, or were not located close enough to staff gauges.

10 tida|1influen.ce investigation discussed above were based on the results 
hydrogeology Water/sediment investigation and a revised understanding of arsenal-wide

The proposed pre-tidal investigation monitoring on MW-68A was not performed to 
uate natural fluctuations due to rainfall and was not monitored 24-hours prior to the 

test. However a pre-test was performed on monitoring well MW-93A, and staff gauge 
SG-7 prior to the Round 1 tidal influence event. In addition, a barometric pressure prate 
and ram gauges were used during each event to evaluate effects of changes in barometric
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pressure arid rainfall during the investigation. These data were supplemented with dat? 
from the Rutgers University weather station.

3.3.S.6 Hydraulic Conductivity Testing

Hydraulic conductivity testing was proposed as part of the Phase 2 Si. The number of proposed 
pumping tests related to the number of distinct water-bearing units, which may require 
remediation during the future. These suspected water-bearing units (US, LS, and bedrock) were 
identified during the preliminary review of ousting geologic and hydrologic data generated by 
the Phase 1 RI. Specifically, three separate 24-hour pumping tests woe proposed.

The first pumping test was designed to stress and evaluate the US aquifer and to monitor 
underlying aquifers and suspected semi-confining/confining layers; This test was to be 
aaomplished by pumping proposed US monitoring well (PW-16A), while monitoring proposed 

monitoring well PW-16B, proposed bedrock monitoring well PW-16C, and four proposed 
observation wells screened within the US.

The second pumping test was designed to stress and evaluate the LS aquifer and to monitor the 
overlying US and underlying LS aquifers and suspected semi-corifining/confining layers. This 
test was to be accomplished by pumping proposed LS monitoring well (PW-16B), while 
momtonng proposed upper sand monitoring well PW-16A, proposed bedrock monitoring well 
PW-loC, and four proposed observation wells screened within the LS.

The third pumping test was designed to stress and evaluate the bedrock aquifer and to monitor 
the overlying US/LS aquifers and suspected semi-confining/confining layers. This test was to 
be accomplished by pumping proposed bedrock monitoring well (PW-16C), while monitoring 
proposed US monitoring well PW-16A, and proposed LS monitoring well PW-16B, and four 
proposed observation wells screened within the bedrock aquifer.

Based on the results of the Phase 2 RI stratigraphical investigation as well as an interpretation 
of subsurface conditions observed during drilling for each of the Phase 2 RI field efforts, 
WESTON recommended that the hydraulic conductivity testing proposed in Section 5.21.5 of

work plan **■modified- Therefore, proposed (pumping well) monitoring well 
FW-79A and seven proposed observation wells were not installed. However, proposed (pumping 
wells) monitoring wells PW-16B ad PW-16C (MW-79B and MW-79C) were installed as 
planned. In addition, one observation well was installed within a thin discontinuous US unit and 
four LS observation wells were installed adjacent to the pumping wells (see Section 3.3.2.2 and 
the area-specific soil ROI for Area 8 for a description of monitoring well and observation well 
construction specifications and development procedures). The NED postponed aquifer testing 
atthesite, as DERP guidelines require that such testing occur only to support remediation
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3.4 SURROUNDING WELL USE STTBVFV

As part of an initial evaluation of wells within and surrounding the former Arsenal, WESTON 
performed a surrounding well use survey. The purpose of the survey was to

* Identify potable and/or production wells that potentially could utilize groundwater from 
the site or that could influence natural groundwater flow at the site.

® Identify sites possibly involved in past or current RIs or cleanups that may impact the 
Phase 2 RI.

® Review available well logs to evaluate geologic conditions at the site and the surrounding 
area and to evaluate the possible use of existing monitoring wells for the Phase 2 RI.

The surrounding well use survey included a review of only those well records obtained from an 
NJDEP file search and is included in Appendix C.

3.5 PRELIMINARY EVALUATION OF POTENTIAL NON-POD SOURCES OF
CONTAMINATION ------

As part of the Phase 2 RI, the USACE authorized WESTON to perform a preliminary evaluation 
of potential Non-DOD sources of contamination. A limited surrounding land use survey was 
conducted and 15 industrial facilities within or adjacent to the former Arsenal were identified 
which could potentially impact soil and groundwater quality at the former Arsenal. A limited 
file search of these facilities was conducted to identify data related to past or current RIs or site 
cleanups which could potentially affect the former Arsenal. The results of this file search were 
submitted in a letter report to the USACE KCD, dated 24 August 1993. The report is presented 
in Appendix D and presents a summary of WESTON’s evaluation based on a review of available 
site records obtained from the NJDEPE, USEPA, and local health departments, a summary of 
regulatory contacts utilized for the file search, and a figure that identifies the location of each 
of the 15 facilities evaluated.

Additionally, WESTON was tasked to identify available data related to past or current RIs or 
cleanups that could potentially impact the former Arsenal. To accomplish this task WESTON 
reviewed the NJDEPs §RP,RgporL_" Known Contaminated Sites in New Jersey". 1994, the 
NJDEPE Bureau of Underground Storage Tanks "Alpha Listing" of Registered Underground 

Storage Tanks_fpr Middlesex Countv. printed on 28 October 1994 and USEPA "CERCLIS" List 
for Region n, printed October 11, 1994. Based on this review, numerous sites were identified 
within and adjacent to the former Arsenal which may be impacting soil and groundwater quality. 
Information regarding known contaminated sites, registered underground storage tanks and 
CERCLIS list sites are discussed in Section 6.7.
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The purpose of this preliminary evaluation of potential Non-DOD sources was to identify 
potential sources of contamination which are not attributable to Army activities at the former 
Arsenal. This preliminary evaluation was not intended to identify potentially responsible partipc 
but was intended to identify properties with industrial processes or waste disposal practices 
within the boundaries of or adjacent to the former Arsenal which indicate the potential for soil 
and groundwater contamination. The analytical results of samples collected at several of these 
facilities, as well as the results of the Phase 1 and Phase 2 RI were evaluate to determine if 
potential off-site sources of contamination have impacted the former Arsenal. A discussion of 
potential Non-DOD sources of contamination is presented in Section 6.7.
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SECTION 4.0

RESULTS OF SUPPLEMENTAL HYDROGEOLOGIC INVESTIGATION

2 d<fff 10 evaluate and clarify the geologic, hydiogeologic and
geomoipluc attributes of the former Arsenal and how they affect contaminant fete and transport. 
TCe following sections present the results of the supplemental hydrogeology investigation 
performed as part of the Phase 2 RI. The results of this investigation are based on:

• The stratigraphical investigation which included: a review of boring logs for existing and 
newly installed monitoring wells, the results of geotechnical analyses for soil samples and 
the results of rock coring performed during the installation of 20 bedrock monitoring wells.

• Three water level monitoring events including 140 monitoring wells and 17 staff gauges.

• Two tidal influence monitoring events.

• Field observations and measurements obtained during drilling activities, monitoring well 
development and monitoring well purging during groundwater sampling.

f?*”18 61scass Arsenal-wide topography, geology, hydrogeology, surface water 
fesStion 5 081 mflUenCCS ^ pr0vides the basis for contaminant fete and transport discussions

4*1 ARSENAL-WIDE TOPOCBAPWV

Figure 4-1 illustrates the dominant topographical features of the former Arsenal. The former 
Araend is located in the northernmost portion of the Atlantic Coastal Plain Physiographic 
Province of New Jersey, near its convergence with the Piedmont Physiographic Province 
Consequently, the topography is quite flat to gently sloping. Elevations for thfstody area range
^ro'ST'T3 Iyw °° feCt abOVC Mean Sea ^ (MSL) (National Geodetic Vertical Datum 
of 1929) in the northwestern portion of the site (MW-74B/C at Middlesex County College), to
^proximately 4 feet above MSL along the southern boundary of the site (near MW-28B and the
S-Khifoe^111311 ^ genend Sl0pe of *** topography is from the northwest to the

inn ?^h^trlcJrti0n °fthe ?“dy 3163 a ^ ^ in elevation from approximately

to approximately 50 feet above MSL. Historical sand andday mining 
Mtivites referred to m the Archival Search Report (Dames and Moore, July 1993), past cut and 
fill activities and recent development (i.e., Raritan Center business park) by present property
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M “-"“ib-ted to reshaping the topography to its present form. The descent from 
ffirST ‘?^0n ULSOU?lern P0"*0" of «* fon» Arsenal is not gradual in aU aSis
Sh^,41)' 2!rS"?„ftDra *e northem P°ni®n •» the central portion of the site, the surfoce 
gdirat ranges from 0.011 feet/feet to 0.034 feet/feet with an average gradient of 0M9

Safe^f S?” of the fj* «“ I®* dopes gradually to the banks of the river and 
ofwfe^fe^' ^ SUrfe* for this region of the site was calculated to be

m^Ilthn,POrti?’0f the f0rmer Arsena1’11,6 bnd of tidal marshlands, streams and
S22LJ3T a*" ndlWayS' dteS' *>■> «“ were “"Stracted CS

“°St of these DOD-reUted features were built on fill materia! 
^ P^,0nS 0f ““ Slte- During ^'opment of Raritan Center by the current

rr77- ge ™1TeS of native 30115 were moved and deposited in the souAem portion 
of Ae site, but m general, Ae topography has remained relativeirflat

4*2 ARSENAI^WTOE GEnmcv

the ’?*• \charac,eri“d »y raassio and Jurassic Rocks of Ae Passaic and
!^^,F?T U ^ lamb?runconsolidatedsedi,nents (cyclic beds of clays silts sands 

g ve s) that are Cretaceous in age. To assist in characterising the Arsenal-wide eeoloev
hfl«)nt5r WaS deveIoped based on the stratigraphical investigation. The current model
six tmtiZ^T”^1^ overburden “»• bedrock geology at the former Arsenal into 
“ <"st“®t strabgraphic units. There are two bedrock and four overburden stratutranhic units 
From oldest to most recent, Ae stratigraphic units are: stratigraphic units.

‘ SSiS?!" ^S)" TriaSSiC 366 r0Ck’ which «*«■ red, red-brown and gray 
teAedded shales, siltstones, mudstones, conglomerates and some slightly metamorphosed

rocks. TTiis formation is characterized by numerous fractures, easily-weathered zones and 
layers of interbedded siltstone, shales and sandstones. eauierea zones and

® Palisades Sill p>AL) - Late Triassic age rock, which consists of gray to dark gray igneous 
debase mtrusive material. The PAL has, in some cases, dfcSfcJtya^if!Zl

“d metfmorPhosed the shale to a slate material (Bamsdale, 1943). The PAL is found
££*^J3ST“ »f'* ■*— - »uld be a potontial boundtuy unit

’ SvTSST1 ’’f'Z <?0Up ^ • ™s PO-P”* “musts of *0 Raritan Fire Clay 
flower CiMceous) and the weathered Passaic and saprolite units. These units were 
consolidated into one group because the areal distribution and properties of each are similar.
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The Raritan Fire Clay is described as a fat clay, and ranges in color from blue, brown, 

gray to red. The clay is not present in the southwestern portion of the Arsenal (near MW- 
!*C), as well as in the region near the PAL Formation. The weathered Passaic unit is 

Th I?i”brown»,ed and W siltstone, mudstone, shales and conglomerates.
P?saic '“J11S usua“y WgWy fractured and friable. This unit is consistent 

across the Arsenal m areal extent except in the southwestern portions of the Arsenal (near 
monitoring wells MW-49C, MW-55B, MW-60C and MW-96C). (

* ^ ‘ ^ l™4*™is t*lievBd to be the remains ofdie Farrington Sand and
includes some clayey and silty interbeds. These clayey and silty units may act as localized
leaky-oonfining or semi-confining units, OveraU, the LS is a coarse, medium to fine- 
earned sand, with some gravel and finer-grained material. The color varies based on some 
localized iron staining, but is usually brown, yellow-blown or red biown.

* Meadowmat (MM) - This formation (formerly called Peat in the work plant is „„ e~.nl,.-

b™w" 01 ^ material with some inteibedded sands. This material 
_nasts pnmanly of sdt and clay which has gradational contacts with abundant organic
torj„iTeinf|UP “J!? peitent)’ ,0veraU’ the unit has a thickness that ranges from zero

P°rtlons°f to fo™* Arsenal) to approximately 10 feet. In some 
areas the Slte (pnmanly at the southern end of the ate), it appeared that natural 
vegetation was interbedded (in a "layer cake" fashion) with suspected dredge spoils. In

cases this material was logged as MM, and in others it was logged as US (i e fill 
or relocated natural sediments). ** * ’rm’

* UPP!I landJ(yS) ‘ This Nation includes fill material, including dredge spoils
construction debns and reworked natural material. S ™ ’

The heterogenous nature of the soil and rock formations at the site, required that similar groups 
of smls and rock be consolidated in order to present the data in a clSand cTire^W fa 

certain situations, clay and silt material were consolidated into the classification of LS, even
LS faLuL"!hterih11S "2>saJd_like- 71,6 clay ^ silt were grouped together and classified as 

have been determined to be local units of limited areal extent (within the LS 
f1_,Arsenal-wide perspective, are not considered to be significant The 

^riToffae 52?? GrtUP 1S lf°mbination ofthe Raritan Fire day unit and withered bedrock 

d^e ^AS FOrma n' ^ US is a of M material, reworked native soils, and

4-2.1 Overburden Oenlflgy

prCSent a detailed discussion ofthe nature and distribution of each of
UIUtS at the fom,er Arsenal. These descriptions include visual

observations, predominant lithologies, and results of the geotechnical analyses. Many of the
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sperafie physieal parameters (i.e., specific gravity, grain size analyses, Atterberg limits) were 
obtamal through the analysis of geotechnical samples collected from intervals within these units. 
Appendix E contains the laboratory report of results for all of the geotechnical sample analyses. 
Tnaxial permeabilities (reported as hydraulic conductivities) for each of the stratigraphic units 
are discussed m the subsections related to overburden hydrogeology.

The distribution (i.e., the horizontal and vertical extent of the units) is also discussed in the 
Mowing subsections and depicted on Figures 4-2 through 4-6. Seven cross-sections were 
crrated and evaluated based on the geologic model created and krigged by DGI Earth vision 
software. The cross-section location lines are shown on Figure 4-7, while the stratigraphic
thicknesses and spatial relationship between the geological units are depicted on the seven site 
cross-sections (Figure 4-8).

4.2.L1 Upper Sand (US) Unit

The US unit is the uppermost stratigraphical unit encountered at the site. This unit has a 
maximum thickness of 33 feet at MW-63 (believed to be dredge spoils), but in most cases is 
relatively thin (i.e., 2 to 10 feet thick). The US unit was encountered in most soil borings and 
is primarily composed of reworked native soils and fill material (including construction debris); 
the result of historic cut and fill operations across the former Arsenal. This cut and fill

hnique was used by the Army to develop areas for use during the more than 60 years of 
operations at the former Arsenal.

LTLTfS 2fi,”,UytTfte nonhen. one-thirt of (he study urea), the interface between the 
native soil and the reworked sod was very difficult to distinguish due to the sandy nature of the 

atenal. The presence of organic material (i.e., root fragments) or sands stained with iron and
rratiwf^riaTlpitate ^ ^ m°St prevalent)’ were signs often used to indicate

The US unit is believed to be discontinuous across the southern portion of the site. A large 
percentage of the southern half of the site was made accessible during the early stages of 
development of the former Arsenal by constructing roads and railways of fill material (i.e., US). 
Most of this fill material was borrowed from other areas of the former Arsenal. Once 
accessible, buildings, impoundments and dikes were constructed. Prior to development of the 
former Arsenal this region contained floodplain deposits and wetlands vegetation. During the 
Phase 2 investigation, natural river sediments and related meadowmat material were often 
observed at the surface in the areas undisturbed by development. The majority of soil borings 
in the southern portion of the site were installed along roads and other easily accessible areas 
and thus encountered US at most locations.

Based on historical documentation, the southern portion of the former Arsenal also contains 
areas of dredge spoils which were disposed of in trenches and on the ground surface. These
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“'W'.classified as part of the US unit in most cases but resemble the native flood 
plan sediments m tins pomon °f ukj site. It is believed that between dredging operations a

‘lme1!Ted; weUai«ls vegetation to grow, only to bTtaied by

SP“ a iSP°fal- 'n,eref<>rc- distinguishing between native sediments and
rdoratei sediments wmdtffleulL Based on borings near the Raritan River, some of the dredge

11 hcve been caleulated to be in excess of 30 feet thick. Figure 4-8, cross-sectiS

classifiS^s us'rdmd^1^! of die southern part of the rite. The sediments
• US <d^ spoUs> “* obviously much thicker near MW-28B and MW-63 (and near

parte ofthe rite™1 ’ eXemph^inE the differences observed between the northern and southern

frnm^h^rtc e~‘eChniCal“U (rainless steel inserts and Shelby tubes) were collected
from the US unit at the former Arsenal. Table 4-1 contains the results of fee geotechnical 
amdyses. Bised on tire gram size analysis for the samples collected from the US urn* the USCS
ffSST Pfd°iTantly sUty and (SM)- Ten of the 42 samples were classified as low 
tanS ^ silts (ML or MH) or low plasticity clay (CL). The Atteiberg limits, which 
The sneeifi “!uld.J‘,nit’d* P^do dmit and the plasticity index are also included on Table 4-1.
The specific gravity results ranged from 2.42 to 2.79.

4.2.1.2 Meadowmat (MM) Unit

TT» MM unit is an organic-rich, clay and silt material (formerly called peat) and is

Slte- Figure 4-2 iUustrates the areal distribution and approximate 
L * UnU enCOUntered in 8011 Generally, the MM materialis found

PPrtl0n of *** former Arsenal. although, thin layers were noted as far 
oh^rv^T if 7? Cl uStCr l0Cati0ns and MW'89* The MM unit was most often

from ^ C k Unlt °r exp0Sed at ** surfece* ^ ^ckness of the MM unit
ranges from zero feet (m the northern portion of the former Arsenal) to approximately 33 5 feet
lhlCkaU0C3n°" >" general, the MM uni. thickens tiJds STStWh

depicted m Figure 4-8, cross-sections 2-2’and 4-4’.

widwm»w*nf flL^hiVaI Sea^h Rep0rt Moore» My 1993) and communications
ow?e^(Le-’ Summit Associates and Federal Business Center) indicated 

that historical activities related to the development of the former Arsenal (i.e., roadways, office
—y.-i) mvolved **» bulk removal of large volumes of MM. Most of the excavating 

occurred in the western portions of the study area (near Areas 9, 10, 19) because riii**#. 
sediments were not suitable as a foundation for development.

Characteristics similar to those of the MM unit were often observed in areas believed to contain
SLS/.T10 «*»■««* -t — observed along witi, nuuTS

fragmraits and the location was suspected to contain dredge material (i.e., Areas 6,11 and 12)
the stratigraphic designation most often assigned was that for the US (relocated sediments or
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ffli) fa certain situations (in particularly, at MW-96A), the samples were evaluated and logged 
as MM, but most likely were a combination of dredge spoils and natural vegetative growth.

A total of eight geotechnical samples (stainless steel inserts and Shelby tubes) were collected 
from the MM unit at the former Arsenal (Table 4-1). Based on the grain size analysis of the 
eig t geotechnical samples, the USCS classifications ranged from high plasticity silt (MH) to 
silty sand (SM). The moisture content for the MM unit ranged from 15.40 to 138.30 percent. 
The specific gravity for the MM ranged from 2.67 to 2.78.

4.2,13 Lower Sand (LS) Unit

ITie LS limns believed to be a remnant of the Cretaceous Raritan Formation (Farrington Sand 
Member) and the Pleistocene Series (Cape May Formation). The LS consists of coarse to fine­
grained sands and some gravels, with thin and thick lenses (or layers) of silt and clay The LS 
unit ranges in thickness from 1.5 feet at MW-89A to 62 feet at MW-74B and is the only 
unoonsdlidaled unit present across the entire former Arsenal. Figure 4-3 illustrates the areal 
distribution and approximate thicknesses for the LS unit across the site.

the northern portion of the study area the LS unit is present at relatively shallow depths (i e 
ess than 10 feet BGS) and directly underlies the US unit. The US unit in these areas * believed

reT°r!Ced ^ Aat was ^sfnbuted during development of the Arsenal. In 
8~i* 9 the ^ 15 thlckest at. northern end of the site and accounts for the majority of the
sediments at these topographically higher elevations. This observation is confirmed by review 
or tne site-wide geologic cross-sections depicted on Figure 4-8.

The LS unit thins as the topography drops off rapidly in the west-central and central areas of the 
site (i.e., Areas 1, 4, 9, 10 and 19). These areas may actually have been borrow areas for the 
development of roads and railways in the southern portion of the site.

From these central areas and southward, the LS is overlain by both the US and the MM units 
of varying thicknesses. The LS thickens as the topography flattens out from the central portions
AnfVtowards ^ ^er. Thicknesses range between approximately 15 and 
40 feet m this region. Based on Figures 4-3 and 4-8, cross-sections 2-2’ and 4-4’ the LS in this 
portion of the site was encountered at greater depths relative to the ground surface This 
apparent dip towards the river may be a combination of erosion from the river and 
removal/compression of the unit in relation to the trenching and disposal of dredge spoils.

The Raritan Fire Clay unit of the Weathered Bedrock Group is the stratigraphic unit that 
underlies the LS in the northern two-thirds of the former Arsenal. In the southern one-third 
region, the LS exists directly above the weathered zone (saprolite) of the Palisades Sill 
Formation. Saprolite is thoroughly decomposed rock, formed in place by chemical weathering 
of igneous or metamorphic parent rock.

as>\»A»rrAS«\Roi_D08\srram>.RFr 4-6



KmnsoMuinirs

A tote! of 22 geotechnical samples (stainless steel inserts and Shelby tubes) were collected from 
IS unit at the former Arsenal Results for these analyses are presented on Table 4-1. Based

uscs classification for the samples collected from the LS unit 
1SP) to Wdl graded ■“* CSW), with the majority of the samples 

°"e of the 22 samples was classified as a high plasticity silt (Sfi). 
The specific gravity results for the LS unit ranged from 2.64 to 2.82.

4.2.1.4 Weathered Bedrock Group

Hie Weathered Bedrock Group consists of the Cretaceous Raritan Fire Clay, the actual 
Kidioodzone of the Passaic (PAS) bedrock formation and saprolite units. These units were

related weatlwJifSL^ d“tnbuUon of Rantan Fire Clay/sapfolite unit and the closely 
ZS? Passalc umt’ "^*«>vely. Figure 4-8, cross-section 6-6’ fflusttates the similar

umf on.a Une ttemlill8 northeast-southwest. The complete absence of 
with here’"15 apparenUy ■ -»■«“* Of the bedrock

4.2.1.4.1 Raritan Fire Clay/Saprolite Units

Hlf ^ri0oFire ci?y unit “ “‘Of ftom predominanUy brick-red to light brown blue

^ ’Rftan P0""’5 c*y' •«* unit it further described as a -fat’day 
brick *? ®anisdale> 1943> <>“ i>“el pari of the Raritan Fire Clay has a
S™veT.“““yi"* Hiassic red shale from which it was 

/1Tlle ?ano” Fu* Clay is a confining unit for the underlying PAS Formation while
S (SuroTST* "nit ^ w Underlying PAL formld0"- ™s is evident from 

JZ (12'5 feet) very l0W 1*“* values

Asd^icted on Figure 4-4, the Raritan Fire Clay unit is present across nearly the entire former 
Anenal, excluding the region where the PAL is present, and a small area in the west-<2mal
Whinp^r “fVT* ^r49^* Fi«ure 4‘8’ cross-sections 3-3’ and 4-4’ illustrate this

Cl?T regi0n of MW-490 PAL. Based on the soil boring 
JX thelRantan Fire Clay gradually became stiffer, and more friable
TtethSSU ** weathered Passaic unit of the underlying PAS Formation
feet at M^5C ** ^ Ianged 610,11 ***** feet near MW-89C to nearly 25

fa most cases, the color of the fire clay matched that of the weathered Passaic unit and the PAS
^ r*16"1 P0*™ 0fthe the Clay was predominantly ^ 

a weathered, red, siltstone or sandstone. Towards the central and southern two-tSof the

«b\RAJUTAN\R0I_D08\SITEHYDJRPT 4-7



former Arsenal, where much of the PAS has been altered to a gray slate-like material, the fire 
day was usually gray or greenish-gray.

A total of seven Shelby tubes were collected within the Raritan Fire Clay unit. The results for 
the geotechnical analyses are presented in Table 4-1. Based on the grain size analysis, the 
predominant USCS classification for the samples collected from the Raritan Fire Clay was a high 
plasticity clay (CH) or silt (MH). One of the analyses indicated a predominance of silty sand. 
It is believed that this classification was arrived at due to there being a high percentage of 
weathered PAS material in the sample (i.e., zones of weathered siltstone and sandstone material) 
and is not representative of the actual Raritan Fire Clay. The sperific gravity values ranged 
from 2.59 to 2.79.

Saprolite consists of soft, clay-rich, thoroughly decomposed rock that has formed in place by 
chemical weathering of the PAL bedrock formation. These units were consolidated into one 
group because the properties of each are similar. The saprolite at MW-28B was observed at a 
depth of 61 to 62 feet bgs, and consists of white to grayish-white hard, stiff, clay-rich 
decomposed rock and some phenocrysts (crystalline remnants of porphyritic igneous rock). The 
bormg for MW-28B (in Area 11) was terminated within the saprolite material; therefore, the 
thickness of this unit is unknown. The saprolite was encountered and fully penetrated at 
monitoring wells MW-60C and MW-96C located in Areas 12 and 6, respectively. This material 
was generally less than 5 feet thick at these locations.

4o2olo4.2 Weathered Passaic Unit

The weathered unit of the PAS Formation that was encountered at the former Arsenal was weak, 
friable and highly fractured siltstone, sandstone or slate. The color of this unit was usually 
brick-red to purplish-red, when the parent material was a siltstone or sandstone, and gray if the 
material was altered to the slate.

The weathered Passaic unit was encountered at the northern-most borings (MW-103C, MW- 
104C and MW-105C) and was present southward at every other location that the PAS was 
encountered, except for a "pocket" near MW-49C, where no significant weathering was 
observed. Figure 4-5 illustrates the distribution of the weathered Passaic unit and the thicknesses 
observed at the bedrock monitoring well locations.

The thicknesses for this weathered zone of bedrock varied tremendously from less than a foot 
at MW-79C to nearly 36 feet at MW-89C. In general, the PAS was more weathered further 
away from the PAL diabase. This is evident on Figure 4-8, cross-sections 2-2’ and 3-3’. Of 
the seven monitoring wells (MW-49C, MW-47C, MW-6C, MW-79C, MW-59C, MW76C and 
MW-75C) located in the central portion of the site (i.e., the altered PAS unit), six were logged 
as having less than five feet of a weathered zone.
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In the southern portion of the former Arsenal, the PAS Formation was intruded by the igneous 
diabase PAL Formation and therefore does not exist as the first bedrock unit encountered.

4.2.2 Bedrock Geology

Bedrock was encountered at 20 monitoring well boring locations during the Phase 2 RL These 
locations were arranged to provide sufficient coverage (i.e., lithologic and groundwater quality 
data) across the entire former Arsenal.

Based on the rock core samples collected, three distinct bedrock "zones" are present below the
site. Figure 4-6 illustrates the approximate distribution and elevations at which these units were 
encountered.

The PAL Formation is present in the southern quarter of the former Arsenal. This igneous 
diabase material was observed in core samples collected from MW-60C, MW-96C and MW- 
5QC. Saprolite of the PAL was also observed in several other samples collected from 
mOTUttmng weU borings in this region (e.g., MW-28B, MW-91B, MW-92B, MW-93B and MW- 
98B). Bonng logs indicating where the saprolite was encountered were used to approximate the 
extent of the PAL Formation,

North of the estimated PAL boundary, and extending to the northern one-third of the former 
Arsenal (near the approximate area of maximum change in topographic relief), bedrock samples 
mdicated the presence of a metamorphosed, or altered PAS Formation. Most often the material 
retrieved m the core samples was a gray, slate-like rock, indicative of a meta-shale or meta- 
siltstone. At location MW-50C, a contact between the intrusive PAL unit and this altered PAS 
unit was observed near the bottom of the cored interval (approximately 92 feet below MSL).

one'diird of the site (including background locations MW-103C, MW-104C and 
MW-1Q5C) is underlain by the PAS Formation. Bedrock core samples collected from the 
monitoring well locations in this region of the site indicated a relatively weak siltstone or shale 
that was usually red in color. ’

Figure 4-6 also presents a summary table for the rock core samples collected at bedrock 
monitoring well locations and Figure 4-8 (all cross-section lines) illustrates the relative depths
at which competent bedrock was encountered. Discussions of individual bedrock units are 
provided below.

4.2.2.1 Passaic Formation

The PAS Formation is generally comprised of a dark red to gray-lavender shale, siltstone and 
mudstone with 0.5 to 1.5 mm epidote-chlorite nodules deposited in cyclic sequences. Cycles 
in the PAS Formation range from lacustrine sequences identical to those of the Lockatong
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0,™? e2?rc1/1x6 mud flat cycles *at culminate in cross-laminated siltstone (Smoot and 
tF^n!985 ' ™e.formatlon contams a higher content of sands and pebbles in the vicinity of 
the study area (Banrno et a!, 1970). Shales of the PAS Formation typically have low effective 

primary porosity, but well developed secondary porosity.

MW a toal of “S'11 locations (MW-71C, MW-74C, MW-87C,
MW-89C, MW-103C, MW-104C and MW-105C) woe in the unaltered PAS

***' -™V“altered bedtock unit (i e- unal,ered by «“ igneous PAL 
GSivThT80!,'”8 Pn^nlyt(°bSeiVed “ ** "<,rthem onc-ltinl of die fdrror Arsenal. 
S"®?11*’ ^ ft°l” these locations were red-brown shale with some interbedded

?ue ,l° f!le h*gh1,de*ree of variability with respect to the thickness of the weathered Passaic unit,

th! • Tta<f Compe?nt b*1™* **» encountered also varied significantly. In general,
104C»5gf°r.™ISS,t bedrock ™scA between 35 f“t above MSLat MW-

'! “ eJddent °" cross-section fines trending northwest-
J 3'3 a”d 4i) FlSurc ^*8 that the depth to competent bedrock (relative to

Kdc d2ml ^ 8T7 “ b°thl.the n0rthen’ “d southen’ P0"*0"5 of site. Competent 
betock depths were shallower in the central portion of the site near the region of
topographic change (i.e., MW-81A, MW-89C and MW-56).

rnkST.If. Were, foun<“o be both horizontal and vertical with some secondary
h^S^^,7?f0,,1^,,Ulg,PSU,")- 'ne ftactures ta ^ "“rite™ one-third of the site have 

be dul ^ nwwWlds of ft' fonner Arsenal. This difference may

md i “ "“^rich sedimentary sequences to weather more easily
d deposit residual clay minerals m the natural fractures. Hie diabase and metamorohosed

™f!^rei 'Sf" * reatheri"8 “d th^fote contain fractures that tend to be more 
dSriL .a 8 d‘fference between the rock types is supported by the observations made

T evalu?b?>ns/APPHtdix F). Table F-l in Appendix F presents a comparison of 
the fracture characteristics in each bedrock type identified at the site. ^

76?^ MW'49C‘ MW-50C. MW-59C, MW-75C, MW-
6C, MAV-79C, MW-860 and MW-90C) in the central and southern portions of the former 

Arsenal exhibited rock cores indicative of the metamorphosed PAS Formation (Figure 4-6). The

Tm<LtamorPhism was directly proportional to the geographic proximity of the 
igneous intrusive PAL Formation. The closer the boring location was to the diabase intrusion 
a higher grade metamorphism of the rock was observed (refer to the logs for MW-90C and MW-
^r^?rfCanT'86C)- This effect, referred to as contact metamorphism,

Ei low‘^ade slate’ Wlth 501116 altered meta-sandstone and meta-sUtstones 
mterb^ded within the slate. Vugs, or weathered cavities, were observed in the slate samples 

“T ^ ^^e5 ejected at locations in the altered PAS zone. Both horizontal and 
vertical fractures (some at high angles) and some secondary mineralization with gypsum, calcite
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aid pyrite WOT also observed. The fractures of the metamorphosed slate tend to be more (men 
andednbit fresher fracture surfaces. This contact tnetamoiphism process that has altered 
rock from shale to slate, has likewise, increased the competency of the rock decreasins the 
amount of infilling from eroded silts and clays. ' aeCTasmi “*

4.2.2.2 Palisades Sill Formation

S’el.tS0"5 aUh<:f0rmer A”0*11' ^ locations (MW-50C, 
aJVn<)^d l^W'96C) cxfuhlted cores representative of the PAL diabase formation Future 

tUustnues the suspected extent of the PAL at the former Arsenal. The northern bound^
staiBto TttedSu^ ^ b0reh?‘e san,ples ft0"1 overburden wells inte

Some of boreholes for deeper overburden

Sc^freTe ^o^' At diabase J observed in tint

rock core. He majority of the recovered core was the metamotphosed PAS unit, or gray slate.

d“s!-c'l'samnt -«f ™=k, that is free of vugs, and consequently, has no 
pnmaiy porosity. The core samples collected from the PAL diabase had vary few fractures 
mtit some minor secondary mineralization. Coring produced excellent recowy andthT^k

The PAL unit dips to the northwest^d^ta Fi^re
NKL^rSvwSc5 enf?”,ered ^ed between approximate^ feet tetow

at MW-oOC to 92 feet below MSL at MW-50C. The PAL was encounter^ at
bel°iT MSL at MW"96C’ confirming the dip trend since this monitoring 

ell was located between the other two wells and slightly further from the river than MW-60C

4.2.2.3 Rock Fracture Evaluation and Ann lyric

Evolved orienting the cores so that bedding planes were visible and 
directlon ~uld be determined. During the initial fiacJre d^ptior^E

T* ass“?ed ,to hp north ^ orientation of each set of parallelfractures was 
recorded relative to this dip direction. Since the orientation of bedding^anesTSv^W
subsMuentlTco™^ Formadon.at ^ site> apparent fracture orientations were

“ Z e^0It? “?“? m locaI ■***■« Plane orientation, which is strike
’ (Ge°l0glC Map ofNI’ Johnson, 1950) and rotating the recorded 

nacture orientations 36 degrees counterclockwise.

Tte corrected fracture orientation data were plotted on an equal area stereoeraohic oroiection
dime^fonsft' ^ P"*6®* a P°le normal (perpendicula? to three
dimensions) to the fracture plane through the lower half of a hemisphereTTie fracture data
ware analyzed usmg these stereographic projection techniques to ordTr to identify a^^Ltore 
traids that may affect groundwater flow and/or contantinant transport
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Apfendix F'11,6 fiacture orientation data were grouped by fracture type and by 
rock Qje (sedimentary and metamorphic/igneous). Metamorphic and igneous rock oores were 
grouped together because of the similar fiacture charactostics. TOs resultedTtoS 

nWrt.^Ph,Ci?r^fCtl0nS pef "** type sedimentary and metamorphic/igneous). A fourth 
£ fraci,™"^ °Pe" anfi P^riniiy open fiactures was generated for each rock type. These 
Pro fiacture Wes are considered to be the important water-bearing fractures and appear to be 
related, as indicated by the similar orientation of the two fiacture types.

SEI^ir’i.,ll,D,^h F<2 “ Appe"dix F' presem •*“ stereographic projection of the poles, 
normal to die various fiacture types. Figures F-9 and F-10 in Appendix F, present
(hagrams of the density of points on the stereonet These contour ditgrams were ,.!L
foespiBncai Gaussian method and clearly illustrate the dominant trends of the opfn and partially

opsnfomtures for the sedimentary rocks (Figure F-9) and the metamoiphic/igiieouVrocks

“ faC,Urc trcods shown “ oooloor diagrams. One set of 
“P™. ftactfes “ approximately paraUel to the bedding planes (low-angle fiactures 

dgprog to the northwest) and is reflected by the concentric contour lines near the inter of the
S‘f°nd *et.of ■ftactures “ characterized by moderate to high-angle fiactures 'tippi-g 

to the souttast or northwest. The strike of this fracture set is generally N50° - 70”E "tMs
SSS&SSSSE"4 - ——‘ ^velator-^ring fiactor. bS 

4-3 ARSENAI,WIDE HYDBOOFni nny

me hydroiogic characteristics of the former Arsenal are consistent with the regional hydrology

y „COaSUIoP,“!I Provlnce' In 8encra1' unconsolidated formations of the 
SSSTJro™ I^Ce^ PT0dS 30 “ one hydrologic unit, consistent with the findings of 
Zt^(1984,>. The bedrock underlying the former Arsenal acts as a separate, confined

The main aquifer of interest at the site is the overburden LS aquifer. This hydrologic unit is 
continuous^across die site and believed to be unconnected with the underlying bedrock aquifer, 
aroept in die vicinity of MW-49C, where the Raritan Fire Clay unit was absent (Figure 4-4) 
Alftough three Wes of lithology make up the bedrock at the site, the bedrock aquifer if believed 

to be a single hydrologic unit, generally confined from the overburden LS aquifer.

For foepmposes of evaluating the hydrological trends and interpreting the relationship between
rffends 311(1 theJlte g^ogy. the former Arsenal was divided into northern and southern 
hydrologic zones. Figure 4-9 depicts these two zones. The basis for this division was the 
approximate aieai extent of the MM unit and the prominent change in surface topography. This 
zonation of the site correlates well with the 10-foot groundwater contour line for the LS aquifer,

id>\KAKn'AN\K0I_D08\SITEHY0.RFT 4-12



which represents a sharp change from relatively steep horizontal hydraulic gradients in the north, 
to the gentle gradients in the southern portion of the site.

The following sections present discussions of the overburden and bedrock hydrogeology and

geotechnical results (i.e., triaxial permeability parameters, Table 4-1). 
HOTizonta1 and vertical hydraulic gradients were calculated for select well clusters based on the 
data collected during the three rounds of groundwater and surface water level monitoring. The 
horizontal gradients for overburden monitoring wells are summarized in Table 4-2, while the 
summary of vertical gradients for deep versus shallow overburden monitoring wells is presented 
!? 27a 7** honzontal sndients for xlect bedrock monitoring wells are summarized in
in pre^ntaTin Tabled °f hydrauUc gradients for bedrock versus overburden wells

4.3.1 Overburden Hv«f

Farrin^frc H^Ulfeu * ?! former Arsenal is believed to consist of the remnants of the 
>f!mber ?f ±e Formation (Bamsdale, 1943). The overburden aquifer 

consists of three stratigraphic units; the US, MM, and the LS. The occurrence of groundwater
m tins aquifer is under both unconfined and semi-confined conditions and groundwater flow 
direction is generally to the south-southeast, towards the Raritan River.

35* F? “d not continuous across the entire site and therefore, the water table
my be found to exist m any one of the three Units (i.e., US, MM or LS), and under varying 
hydraukc comhdons.The following subsections discuss each of the stratigraphical 2a! 
hydrological units. Only those wells that are screened entirely within a stratigraphical unit (i e
r,rrerone ™t)are ■“ «• •*—*• m**** ofmS

dbwrth screened intervals easting in two or mote units are not considered to be 
repn^tative of any particular unit and therefore any associated data should be considered using

Sf ?™iS^ere S®dIJ0 "leasure tidal influences at certain surface water locations and have 
been correlated with the fluctuations observed in the groundwater levels measured in the 
overburden monitoring wells on site. These influences are discussed in greater detail in Section

The data collected during the groundwater level monitoring efforts (Table 3-13) were used to

T"** the of <*lual groundwater elevations. Figures 4-10, 
3/;l2 ?ostrate contoUrs <at ^foot intervals) and approximate groundwater flow 

direction(s) for the entire ate. In order to depict the gentler gradients and more complex flow

8001,16111 hydrologic zone (Figure 4-9), three additional figures (Figures 4-13 4-
14 and 4-15) were produced using a one-foot contour interval.
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In addition to the groundwater contour maps, Figures 4-16 and 4-17 illustrate the distribution 
o salinity in overburden and bedrock groundwater, based on field measurements obtained during 
groundwater sampling. The boundary lines depicted on these figures represent an approximate 
division between fresh and saline groundwater at the site. The estimated boundary lines are 
ased on instantaneous field measurements and do not take into account salinity fluctuations 

which might occur due to changes in precipitation, seasonal or annual fluctuations in 
groundwater tides or sampling variability. The standard used (0.5 ppt) for this division is based 
°" NJ-a-C.-7:9-6.5 standard for total dissolved solids (TDS). The concentration of TDS 
is defined as the concentration of minerals in water. The dissolved minerals are classified as 
inorganic salts, and thus, is related to salinity.

4.3olol Upper Sand Unit

The US water-bearing zones are discontinuous, perched zones of groundwater of limited 
rated tmckness. These zones primarily exist in the southern one-third of the former Arsenal 

and are believed to be recharged by precipitation and interaction with surface water bodies. The 
area extent of the US water-bearing zones appears to be proportional to the thickness and extent 
ol the underlying MM umt, which is suspected to be acting as a confining, or semi-confining 
layer immediately beneath the US.

rMW Si 7™T"g WC S mstalled durinS toe phase 2 investigation, only four wells
Jmw’SAiL^o76^x^‘100A ^ OB*05A)m toue US wells. Four other monitoring wells 

M}V'29 311(1 MW-3°) “stalled by OBG were classified as US wells based on 
WhSTON s review of the existing monitoring well logs. Based on an evaluation of the vertical 
gradients, the soil boring logs and the geographical positions of these eight wells, the water- 
oearaig zones at these locations are indicative of perched water.

Two sets of monitoring well clusters (MW-63, MW-63A and MW-76A/B) were evaluated for 
vertical hydraulic gradients and indicated a downward trending gradient for two or more of the 
groundwater level measurement events (Table 4-3). The second and third groundwater level 
monitoring events (i.e., 19 January 1995 and 16 March 1995) occurred during a high tide cycle 
and each of the US monitoring wells exhibited higher groundwater elevations for these two 
rounds, relative to the first round (3 November 1994).

The estimated well yields (Table 3-3) varied for the eight US wells. The values ranged from 
ess than 0.20 gallon per minute (gpm) at OB-05A to 3.75 gpm at MW-100A. A summary of 

the parameters collected in the field during well purging (Table 3-5, Round 1) indicated that the 
vahies for pH ranged from 6.54 (at MW-63A) to 7.90 (at MW-29 and MW-30), with a mean

There was a significant fluctuation for the final specific conductivity values measured in the US 
wells. The values ranged from 10 uS/cm (at MW-30) to 16,500 uS/cm (at MW-29). Although
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15 11,6 ** correlates q«ite well with the conductivity
2^£?l25 ^ ^ ^ by “ order of magnitude in conjunction with a similar change
rrog^fronfl S2n f values for salinity are reported in parts per thousand (ppt) aL

to 5 80 me/L fatMW ’’’’hk0!?’^01 values hom 140 m&L (at MW-30) 
U55 ,'.nit thlLh H M^'76Ai *“? based on the geotechnical results for samples collected in the 
rShTln hydraulic conductivity values ranged from 7.03E-08 cm/sec to 1.21E-03 cm/sec 

variance is likely due to the nature of the US material (l.e. fill material
sulfid^S th Fieh °TbT?rVati0nS during mg]ng ^vities indicatedalight hydrogen
76 fide odors at four of the eight US monitoring wells (MW-25, MW-30, MW-63A and MW-

4.3.1.2 Meadowmat Unit

0f theMM“nitvar’’ **»><*« O" <he unit locution, thickness and 
composition (i.e.,varymg percentages of organics, silt and clay). In general the MM unit acts
1 f im'C?I?^n^ timt separating the US (containing perched groundwater) from the LS Held 
logs to sod borings that penetrated the MM uni, most often indicated tha, tL?^^was£y

^ MM unit, only
7 “ (MW-60 and MW-95A) are screened exclusively within this unit The soil bonne 
logs toeach of these wells indicate that the MM Unit was wet with onTtwIIto tlratotatT 
sutfccebeingdiy, Based on the logs to MW-95A and neatby wells (MW-94A and MWWAmi 
and the elevation measurements, the MM unit is under water table conditions '

3'3) WCre °"ly <adcula,,!d a* wens installed (and 
bv Dure andPMh^ PSse,? “"estigation. Therefore, no value exists to MW-60 (installed 

^ M )’ *h!e ^ estunated yield to MW-95A was calculated to be less than

twJPn- J- SUTfy of wramMers collected in the field during well punrinE (Table 3-5 
“i> mdlcattd that me values for pH in groundwater were 6.52

The??S“?r “? *iecific "Wttcnwty values correlated wefi (qualitatively) to MW-95A Round 
2 exhibited an mcrease in bod, pammefcrs from Round 1. lie salinity ™l2s were 3 0
lo-LTJ- 1^>ective,y’ whUe couduetivity valu£ went from 5,690^/cm 

to 7,300 uS/cm. The salinity value measured in MW-60 was 12 0 rot which is tvniealiv
W^Stan* IufSe^SZ‘,!?iVilyiVal“' ^ sPedfic eonducti^ value reported raU 

r V suspected. 11131 ti«s value is erroneous due to the inconsistency with the
cI^SiwSob m ^ other monitoring wells in toat
Cluster (MW-60B = 11,300 uS/cm and MW-60G = 6,500 uS/cm) Based on the PPnt~.hn4„oi
tesubs to samples collected in the MM unit, the hydreulic conductivity

«b\RARrrAN\ROI_D08\SrrEHYD.RPT 4-15



iT*rs

3.44E-08 cm/sec to 1.24E-04 cm/sec (Table 4-1). This variance is likely due to the 
heterogeneous composition of the MM material.

The dissolved oxygen value for MW-60 was 1.40 mg/L and varied from 1.20 mg/L (Round 1) 
to 3.80 mg/L (Round 2) at MW-95A. Field observations during purging activities indicated a 
very strong hydrogen sulfide odor at MW-95A during the Round 1 sampling event and a slight 
odor dunng the Round 2 effort.

4.3.1.3 Lower Sand Unit

The LS hydrologic unit is the main overburden aquifer at the former Arsenal and is believed to 
be a remnant of the Farrington Sand Member. The saturated thickness for the LS unit ranges 
from approximately 6 feet at MW-69A to approximately 40 feet near the MW-50 well cluster 
a total of 44 monitoring wells were installed in the LS hydrologic unit during the Phase 2 RI.
In certain cases, well clusters were installed within this unit so that the entire saturated thickness 
could be monitored.

As discussed in earlier sections, the stratigraphy of the LS can be quite variable on a local level 
(i.e., thui layers of silt and clay interbedded with varying percentages of fine to coarse sand).

ue to these heterogeneous lithological conditions, the abrupt change in topography on site, and 
the observed differences in horizontal hydraulic gradients, the hydrologic properties of the LS 
unit will be evaluated for each of the defined hydrologic zones (Figure 4-9) and on a site-wide

The three rounds of synoptic groundwater elevation measurements (3 November 1994 19 
anuaiy 1995 and 16 March 1995) reported on Table 3-13 were used to produce groundwater 

potentiometnc surface maps for each of the measurement dates. The site-wide contours for the 
LS aquifer are depicted on Figures 4-10,4-11 and 4-12 and show approximate groundwater flow 
paths for the northern hydrologic zone. The southern hydrologic zone was also contoured using 
a one-foot contour interval for better resolution. These contours are depicted on Figures 4-13 
4-14 and 4-15 for each of the respective measurement dates.

The site-wide contour figures exhibit nearly identical potentiometric surface contours for the 
northern hydrologic zone for each of the three rounds of measurements. The only observed 
discrepancies occurred in the southern hydrologic zone (refer to the zero contour line on the site­
wide figures) and are best illustrated on Figures 4-13, 4-14 and 4-15. As depicted on these 
figures, groundwater generally flows in a southeasterly direction towards the Raritan River. The 
steep contour lines in the northern and central portions of the former Arsenal indicate that the 
LS aquifer is generally mirroring the surface topography (Figure 4-1). In the southern 
hydrologic zone (i.e., contours less than 10 feet above MSL) horizontal hydraulic groundwater 
gradients decrease significantly and groundwater flow is toward the local surface drainage 
features of Red Root Creek, Old Red Root Creek, Black Ditch and the Raritan River.
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The LS is tidally influenced as illustrated on the one-foot potentiometric maps (Figure 4-13 
va?us Figures 4-14 and 4-15). For Figures 4-14 and 4-15 the groundwater elevation data were 
collected at or near high tide in the Raritan River, which accounts for the higher groundwater 
elevation contours m the vicinity of the three surface drainage features mentioned above (Figure 
4-14). General groundwater flow direction^) remained constant for each of the measurement 
dates and the flow appears to be influenced by the surface drainage bodies for elevations at or 
below 2 to 3 feet above MSL.

The hydraulic gradients for select monitoring well clusters are reported in Tables 4-2 through 
4-5. Table 4-2 summarizes the horizontal gradients in each hydrologic zone and on a site-wide 
basis. The average horizontal hydraulic gradient for the northern zone was 0.0090 feet/feet 
The average value calculated for the southern zone was 0.0011 feet/feet, nearly an order of 
magnitude less than the northern zone. Due to the fact that there are two distinct hydrologic 
zones (Figure 4-9), sitewide horizontal gradients were not calculated. The hydraulic gradients 
if averaged, would stew the gradient values (because of steeper gradients in the northern 
hydrologic zone, and flat gradients in the southern zone).

Table 4-3 summarizes the vertical hydraulic gradients for deep versus shallow overburden 
momtonng wells In nearly every example (i.e., well cluster evaluation), the predominant trend

hydas^c gradient In *>» umited cases where the resultant was an upward 
gradient, the difference in groundwater elevations was so small (approximately 0.01 ft) that it 
could be considered insignificant. The average vertical gradient for the overburden monitoring 
weU deters that were evaluated was calculated to be -0.0797 feet/feet (downward). It should 
be noted tiiat only one cluster (MW-55A/B) is located in the northern hydrologic zone. Hiree

a LS monitoring well to an US monitoring well (MW- 
28B and MW-28, MW-63 and MW-63A, MW-79B and OB-05A). In each of thoe cases and

the vertical gradient was notably downward, indicating that the 
groundwater in the US unit was perched (i.e., on top of the MM unit).

i5 presents vertical hydraulic gradients for WeU clusters where bedrock and 
overburden momtomigweUs could be compared. Two cluster locations in the northern 
hydrologic zone (MW-74and MW-103) and three cluster locations in the southern zone indicated 

upward hydraulic gradient for two or more of the measurement events. The average vertical
fOT thC Cntire site’ ^8 int0 accost aU three measurement events was - 

0.0116 feet/feet (downward). This downward vertical gradient suggests there is the potential 
for groundwater to flow from the LS into the bedrock. But, given the generally very low 
hydraulic conductivity of the Weathered Bedrock Group (namely the Raritan Fire Clay) versus 
toe generally moderate hydrautic conductivity of toe LS, it is highly likely that toe LS drains to
toe loral surface water bodies. There is titely very tittle, if any, groundwater flux between toe 
LS and bedrock aquifers.
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The estimated well yields (Table 3-3) varied significantly for the LS monitoring wells. The
32JJ*8 fr°m 0,25 81,111 ^at MW"8IA)t0 greater than 10.0 gpm (at MW-70A and MW- 
76B). The average estimated yield for wells in the southern zone was 3.9 gpm, while in the 
northern zone the average was 3.4 gpm.

A of ** result8 for Parameters collected in the field during well purging is presented
V^UCS f0F PH ranged 6001 140 <at MW’22’ sieved to be erroneous) to 

° , (at MW-97A). The average pH value for the LS groundwater was 5.88. Dissolved oxygen 
values for the LS aquifer ranged from 0.1 mg/L (at MW-91A) to 8.30 mg/L (at MW-77B).

The final specific conductivity and salinity measurements for the LS unit exhibited a tremendous 
o, / 71,6 values for specie conductivity ranged from 1 uS/cm (at MW-105A) to

19,!50 uS/cm (at MW-99B). Although this deviation in the range for conductivity is notable, 
me salinity data in general appears to correlate well with the conductivity results. The salinity 
data varied by an order of magnitude in conjunction with similar changes in the specific 
conductivity. The values for salinity ranged from 0.0 ppt at numerous locations in the northern 
hydrologic zone to 17.0 ppt (at MW-63). In general, most of the high values for these 
parameters were measured in wells that are in the southern zone and susceptible to tidal 
influences. Based on the Round 1 purge data, the site-wide salinity results indicated that at least

thvr™inamely thC southern Mrologic zone) exhibited salinity values in excess of 0.5 
ppt (the NJDEP standard for TDS in Class HA aquifers).

Based on the geotechnical results for samples collected in the LS unit, the hydraulic conductivity 
raltms ranged from 6.88E-08 cm/sec to 7.50E-04 cm/sec (Table 4-1). This variance is due to 
the heterogeneous nature of the LS material.

Field observations during purging activities indicated slight hydrogen sulfide odors at four 
monitoring well locations (MW-15, MW-16, MW-76B and MW-84A).

4.3.1.4 Raritan Fire Clay Unit

The Rantan Fire Clay unit is the upper stratigraphical unit within the Weathered Bedrock Group 
and was observed immediately above the weathered Passaic unit. Based on Phase 2 field 
investigations, and a reference to the unit in Geology and Ground-Water Resources of the 
Rahway Area, New Jersey (Anderson, Special Report No. 27, 1968), the Raritan Fire Clay is 
acting as a confining unit at, and in the vicinity of the former Arsenal. This unit is believed to 
be an effective aquitaid between the overburden and bedrock hydrological units, except in the 
area of the site near MW-49C, where the unit was absent.

Based on the literature and previous investigations, the Raritan Fire Clay unit was not considered 
to be a potential water-bearing zone, and therefore, no wells were proposed or installed to 
monitor this unit during the Phase 2 RI. Upon review' of monitoring well logs for wells installed

sb\RAKITAN\K01_D08\S]TEHYD.llPT



K9GNERS«0HSttrMT$

by OBG, it appears that one well (MW-31) was installed with a screened interval that intercepted 
approximateiy four feet of this unit and six feet of the weathered Passaic unit. Additionally, due 
to the thin nature of the saprolite deposits, no wells were proposed or installed in this unit.

Based on fieW observations, the Raritan Fire Clay unit was logged as moist, dense and 
increasingly friable with depth. The geotechnical results (Table 4-1) reported hydraulic 
conductivities ranging between 2.81E-08 cm/sec to 1.44E-06 cm/sec. The moisture content of 
Uie Rantap Fire Clay samples was reported to be between 28.9 and 49.6 percent, not uncommon 
for high plasticity silts and clays.

4.34 Bedrock Hydrogeology

Based on the results of the geologic and hydrologic investigation at the former Arsenal, the 
bedrock aquifer is comprised of three differing lithologic units. The red beds of the PaSsaic 

ormahon were encountered in the northern portion of the site and grade into the gray slate-like 
umt (or altered PAS unit) in the central portion of the site. This region of the PAS was altered 
due to contact metamorphism with the Palisades Sill Formation, which was encountered in the 
southern quarter of the site. Hydrologically, these units are believed to be connected through 
a network of fractures.

For the purposes of evaluating the groundwater flow direction, hydraulic gradients and 
poundwater quality at the former Arsenal, a total of 20 groundwater monitoring wells were 

?e bedrock hydrologic zone. Eight of the 20 monitoring wells were install

P*S Jormatlon’ 10 were installed within the altered PAS zone, and two wells were 
installed in the PAL Formation (Figure 4-6).

Three complete rounds of groundwater elevation measurements of the bedrock monitoring wells 
were performed on 3 November 1994,19 January 1995 and 16 March 1995. The potentiometric 
surface contour maps are illustrated on Figures 4-18, 4-19 and 4-20 and the groundwater 
etevatwm data are presented in Table 3-13. These figures indicate that bedrock groundwater
flow is m a southeasterly direction towards the Raritan River (very similar to the flow direction 
for overburden groundwater).

Horizontal hydraulic gradients were calculated for all three measurement events and these data 
are presented in Table 4-4. As was done with the overburden groundwater gradients, the 
honzontal gradients were calculated for wells that are present in the northern and southern 
hydrologic zones. The average horizontal hydraulic gradient for the northern hydrologic zone 
(average of three measurement events) was 0.0075 feet/feet. The average for the southern zone

wvTnnT? ^ ^ a00]!3 Due to Terences between the types of bedrock,
WESTON determined that the calculation of site-wide horizontal hydraulic gradients would skew 
or misrepresent actual conditions.
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Tabk 4-5 presents the vertical hydraulic gradients for well clusters where bedrock and 
overburden monitoring wells could be compared. Two cluster locations in the northern 
hydrologic zone (MW-74 and MW-103) and three cluster locations in the southern zone indicated 
an upward hydraulic gradient for two or more of the measurement events. The average vertical 
gradient.calculated for the entire site, and taking into account all three measurement events was - 
0.0116 feet/feet (downward). This indicates that the potential exists for groundwater from the
Jr “ra!to flow int0 ** hydrologic unit. But, the general downward gradient is more
likely due to the fact that the water level measurements in Rounds 1 and 2 were collected during 
high tide. 6

The estimated well yields (Table 3-3) varied significantly for the bedrock monitoring wells. The 
values ranged from 0.10 gpm (at MW-104C) to greater than 10.0 gpm (at MW-76C) The 
average estimated yield for wells in the southern zone was 3.0 gpm, while in the northern zone 
the average was 0.75 gpm.

A summary of the results for parameters collected in the field during well purging is presented 
The vaiues for pH G*0* rounds) ranged from 2.96 (at MW-104C) to 11.11 (at 

MW-49C). The average pH value for the bedrock groundwater during Round 1 was 7.82 and 
durrng Round 2 was 7.16. These values are higher than the average value of 5.88 for the 
overburden groundwater (LS unit). Monitoring wells that exhibited a change of more than two 
urnts of pH between the two rounds include MW-49C, MW-59C, MW-88C, MW-90C, MW- 
103C and MW-104C. The range for dissolved oxygen values for the bedrock aquifer (both 
rounds) was from 0.5 mg/L (at MW-49C and MW-79C) to 5.60 mg/L (at MW-104C).

For the first round (Round 1) of bedrock monitoring well purging and sampling the final specific 
conductivity values ranged from 1 uS/cm (at MW-105C) to 16,840 uS/cm (at MW-96C). The 
range for Round 2 was from 2 uS/cm (at MW-86C and MW-87C) to 2,790 uS/cm (at MW-79C). 
Tne majority of the bedrock groundwater samples exhibited conductivity values below 1,000 
uS/cm, as opposed to the overburden samples, where the majority exceeded 1,000 uS/cm. The 
salinity values for the bedrock groundwater samples were in general, much less than those 
observed in the overburden. The Round 1 salinity values ranged from 0.0 (at numerous 
locations) to 12.0 ppt (at MW-60C) and the range for Round 2 was from 0.0 to 14.0 pot (at

Field observations during the Round 1 purging activities indicated slight hydrogen sulfide odors 
at monitoring well location MW-76C. A PHC odor was detected at MW-6C and a hydrogen 
sulfide odor was noted at MW-75C during Round 2 activities.
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4.4 SURFACE WATER HYDROLOGY AND 
HYDRAULIC CQNVFrnnv

W»J H afll I AL GROUNDWATER

The former Arsenal site is located on the northern side of the Raritan River, which discharges 
to Rantan Bay approximately 5 miles to the east. Much of the former Arsenal site lies within 
the 100-year floodplain calculated by the Federal Emergency Management Agency (FEMA). 
Die 100-year floodplain is between 10.1 and 12.1 feet above MSL. The FEMA 500-year 
floodplain line is located slightly north of the FEMA 100-year line, with a portion of the two
lines bang shared. Both lines follow site topography. North of these lines, site elevation rises 
abruptly.

Sewn major drainage areas were identified within the former Arsenal during the Phase 2 RI 
surface water/sediment investigation:

• East Ditch Drainage;
• Black Ditch Drainage;
• Red Root Creek Drainage;
• Central Ditch Drainage;
• Area 12 Drainage;
• Old Red Root Creek Drainage; and
• County Park Area Drainage.

Except for the Area 12 and County Park drainage, the drainage areas originate within freshwater 
areas, but are estoarine in their lower sections, due to the influence of the Raritan River. Due 
to the level terrain of much of the site and the nature of past disturbance to site hydrology, these 
drainage areas are only an approximation, and in some cases the drainages are in hydraulic 
communication with each other. Detailed delineation of watersheds would require analysis and 
mapping beyond the scope of the Phase 2 RI surface water investigation. Figure 4-22 presents 
the location of the seven drainage areas and shows the main surface water features within each 
of the drainage areas. The main surface water features within each drainage area are also 
described below. Specific discussions relating to each surface water feature is presented in the 
site-wide surface water and sediment report May 1995.

The East Ditch Drainage (Drainage Area 1) refers to surface water features in the northeastern 
portion of the site, including all surface water features within Area 14. Surface water features 
addressed in this drainage area include two streams identified as the unnamed tributary and the

The Black Ditch Drainage (Drainage Area 2) originates north of Areas 4 and 5, and includes 
there areas, part of Area 6, and extends southward to include all of Black Ditch. Identifiable 
surfece water features within this drainage include the Area 4 drainage ditch, a small pond in 
Area 5 and Black Ditch itself.
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,^k Pf^6 (Drainage Alea- 3) includes streams located or originating in 
Are“.1, 18A’ 188 and 18c m 1116 northwestern portion of the former Arsenal. These drain in

1,110 Red R00t Creek' ^ i^des a drainage ditch in
Area 20, and sulfur plant ponds in Areas 6 and Area 8 ponds.

The Central Ditch Drainage (Drainage Area 4) includes the Central Ditch, located in the
™Zfteni *** °f **“ f0rmer Arsena1’ 31,(1 associated ponded areas in Area 16. Some of these 
ponded areas are connected to the ditch, and others appear to be hydnologically isolated, except 
perhaps during major storm events. ’ p

in * ^ 12 drainage (Drainage Area 5) mcludes two ditches which carry runoff from Area 12 
nto She Rantan River. A narrow tidal ditch running in a southwesterly direction, carries flow 

1?*° ?e S(?ulJwest Ditch (described below). Observations made during the investigation indicate 
“ M11 fST!- i S“°nd d“ ^ the eastern edge of Atea^3S

IL Road' A. P0™0" of flow apparently feeds into the above ditch,
eventually into the Southwest Ditch, but most empties directly into the Raritan River.

^.0id J?1 Root Crfk Drainage (Drainage Area 6) encompasses much of the southwestern
STw»n?i!nn Arsenal. It mcludes wetland areas within Area 19, Old Red Root Creek

tCheS fa ** soulhweslen> P<*«i«i of Area 16, and the 
southwest Ditch. Most of this drainage system Hows into the Raritan River via the West Ditch
although a minor portion in the southern part of Area 16 may drain into the Southwest Ditch.’

The Qiunty Park Drainage (Drainage Area 7) consists of a series of ditches constructed within
Caml ** »"*"* “ Area 10. These ditches carry runoff infoT 

Rantan River via a large off-site ditch, running along the outer western boundary of the former
Arsenal site.

f0ma Ane"al *“» “» «* categorized as either freshwater or 
estuarine. Based on field salinity measurements and observations of tidal flow, the approximate
extent of freshwater (FW-2) and estuarine (SE-1) waters is shown in Figure 4-22 This 
approximate boundary is based on instantaneous field measurements, and does not take into 
account sakmty fluctuations which might occur due to changes in precipitation, seasonal or 
annual fluctuations m groundwater, tides, or sampling variability.

The northern third of the site contains several freshwater features, defined as having salinity 

values less than 3.5 ppt. These mclude streams, ponds, and wetlands. Additional freshwater 
features mclude die upper reaches of Red Root Creek and some of the ponded areas in the 
southeastern portion of the site. Most of the lower portion of the site, however, is estuarine

Serg °f h<M marSh areaS Which 376 drained by Red Root Creek as well as a network of
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Fi^ observations during the August 1994 sediment/surface water sampling event indicate that 
tidal flow m these ditches occurs at a different rate than in the Raritan River. The flow rate in 
the mtchttinay be partially influenced by a series of tidal gates at the base of major ditches such 
as Black Ditch, Central Ditch, Southwest Ditch and West Ditch. Nearly all of these gates 
remain open at present, but the presence of headwalls, culverts, and in some cases, closed or 
partially closed gates, may act to influence the rate of tidal flow.

In order to evaluate die potential hydraulic connection between surface water and groundwater 
withm the drainage areas, water elevations obtained from staff gauges during three rounds of 
water level measurements were compared to groundwater elevations in one or more nearby 
monitoring wells. Table 4-6 presents a summary of surface water versus groundwater

It should be noted that these comparisons are based on variable site conditions and water level 
devationsmay change due to rainfall events, tidal influence and seasonal variations. In addition, 
both the Round 2 and Round 3 water level events were performed during high tide. Although 

erences in water elevations suggest the potential for hydraulic connection between surface 
water and groundwater, the presence of confining or semi-confining units (i.e., MM unit) may 
act as a barrier to hydraulic connection. The presence of the MM unit may cause water 
elevations in LS monitoring wells to rise above the elevation of the surface water under confined 
or semi-confined conditions. Preliminary results from the Phase 2 RI indicate the following:

• Groundwater in Drainage Area 2 is potentially discharging to Black Ditch. However, 
meadowmat has been reported in this portion of the site. In addition, several 
measurements indicated that surface water from Black Ditch may at times be discharging 
to groundwater. This discrepancy is likely due to tidal fluctuations in Black Ditch and 
runoff from the rain events the week prior to the Round 2 water level event.

• Groundwater in the northern portion of Drainage Area 3 is potentially discharging to the 
Aim 18B streams. Since the MM unit was not reported in this portion of the site is 
likely that the Area 18B streams are hydraulically connected to groundwater within the

r* Surface water in the southern portion of Drainage Area 3 is potentially 
discharging to groundwater; however, the MM unit is present in this portion of the site.

fa Drainage Area 4, surface water is potentially discharging to groundwater; however, 
the MM unit is present in this portion of the site.

• faDrainage Area 6 Surface water is potentially discharging to groundwater; however, the 
MM umt is present in this portion of the site.
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® Surface water from the Raritan River is potentially flowing onto the former Arsenal. 
Dredge spoils and the MM unit are present along the southern portion of the site, 
potentially influencing the hydraulic connection of groundwater and surface water.

4.S TIDAL INFLUENCE INVESTIGATION

Two rounds of surface water and groundwater level measurements were conducted to determine 
the impact of tide-induced water level fluctuations on groundwater levels, hydraulic gradients, 
groundwater flow direction and potential contaminant migration (Figure 4-23). The data 
collected, and graphical plots of the tidal fluctuations over time are provided in Appendix G.

Tidal influence measurements were collected both manually and with data loggers. The data 
loggers were In Situ Well Sentinels with 5 psi transducers. An In Situ Hermit SE 2000 was also 
used at one location. The Hermit has an eight channel capacity with multiple transducers 
collecting data at one minute intervals during Round 1 and two minute intervals during Round
2. The data was downloaded by computer into a ASCII formatted file using In-Situ Inc. data 
conversion software.

Groundwater elevation data were evaluated for both barometric and tidal effects. For data 
analysis, monitoring well locations were sub-divided into three categories: overburden wells 
which displayed tidal characteristics, overburden wells that displayed only barometric 
characteristics, and bedrock monitoring wells which displayed tidal influence rharatferi sties, 
Although tidally-influenced monitoring wells were also affected by fluctuations in barometric 
pressure, the influence of barometric pressure was considered negligible relative to tidal effects.

Data from monitoring wells that were screened in the overburden and which displayed only 
barometric fluctuation were plotted against the inverse of barometric pressure. The barometric 
pressure was measured at a central location within Area 8, adjacent to well MW-79. The site- 
specific barometric data were compared to data collected in New Brunswick by the Rutgers 
University Department of Meteorology. Comparison of site-specific barometric data collected 
during both sampling rounds with the Rutgers University data confirmed that the data closely 
coincided, and that the site-specific results could be extrapolated from the single location 
measured for use throughout the site.

Barometric efficiency was calculated in order to evaluate observed water level fluctuations in 
non-fidally influenced wells, and is a measure of the tendency of the water level to reach an 
equilibrium while barometric pressure fluctuates. It is measured as the ratio of the standard 
deviation of the monitoring well water level over the test period to that of the barometric 
pressure results for the same time period.

Similarly, the tidal efficiency of wells was calculated for all wells that displayed tidal influence 
characteristics in order to determine the extent to which observed water level fluctuations were
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attributable to tidal changes. Tidal efficiency can be defined as the ratio of the standard 
deviation of the water level in the well to that in the tidal water feature potentially influencing

Overburden wells in dose proximity to the tidal body may be influenced by tidal fluctuation, 
smce an increase in the water level of the tidal body can send a pressure wave through the LS
overburden aquifer. The magnitude and frequency of the pressure wave are proportional to tidal 
fluctuations in the tidal body.

Wells that penetrate semi-confined, or confined aquifers may exhibit tidal fluctuations at a 
greater distance from the tidal body. This is because the fluctuation in water level is due to a 
change m pressure in the aquifer rather than an actual change in the water level in the aquifer. 
A change m the tide stage, and thus the weight of water in the tidal body, causes a subsequent 
increase or decrease in the pressure applied to the semi-confined or confined aquifer. The tidal 
effects on an aquifer can be present whether the aquifer is directly linked to the tidal body via 
a sub-outcrop or if the aquifer is confined beneath the tidal body.

Staff gauges located in surface water features throughout the site were evaluated to determine 
the extent of tidal influence on the surface water. The tidal efficiency was calculated using the 
same methods as described for tidaUy-influenced wells. Those staff gauges that are coupled with 
adjacent monitoring wells were used to evaluate localized tidal influence. Tidal efficiencies and 
time lags were calculated with respect to the adjacent surface water monitoring locations, in
lelds10 qUantify ^ e£feCt °f ** Raiit3n RiVCT 3djaCent tidal streams on groundwater 

4*5*1 SfiSPlte nf Round 1 Tidal Influence Investigation

The Round 1 tidal monitoring event was conducted from 16 January through 20 January, 1995. 
The first three days of the event were spent primarily on mobilization of equipment and 
activation of the data loggers. The weather during this time period was scattered with rain 
events and the barometric pressure was Ming throughout the event. A graph displaying both 
of these trends is included in Figure 4-24. The considerable amount of rainfall in the days prior 
and during the evaluation period resulted in a higher than usual tide stage. The effects of 
increased precipitation prior to, as well as scattered precipitation during the tidal influence 
survey, resuited in less fluctuation in water levels. The precipitation and runoff limited the 
effect of tidal influence during Round 1 on the former Arsenal. The earliest common time for
all locations was 1406 on 18 January 1995 and the first weU sentinel was removed at 0830 on 
20 January 1995.

During toe Round 1 tidal influence monitoring event, 30 locations were chosen for monitoring. 
At 18 of these locations, water levels in monitoring wells were measured and at 12 locations 
water levels were measured at staff gauges. At three of toe 18 monitoring well locations (MW-
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77 A, MW-94A and OB-05 A), pressure transducers stopped functioning at some time after test 
ac&vadon. The remaining 15 well locations consisted of five bedrock well and 10 overburden

.,0C^tJ°ns" Each of ^ 12 staff gage pressure transducers were operational throughout the 
length of the monitoring event. Of the twelve staff gauges monitored, two (SG-16 and SG-17)
n Z ^jifluMee, while SG-1, SG-2, SG-4, SG-5, SG-8, SG-9, SG-10, SG-11, SG-
13 and SG-15 exhibited varying degrees of tidal influence. Table 4-7 summarizes the Round 
1 data, including tidal efficiency for the tidally influenced wells and staff gauges.

Two staff gauge locations, SG-1 and SG-2, were situated on the Raritan River. The water level 
data from staff gauge SG-2 provided the only full set of data for the Raritan River, since during 
ow tide periods the water level at SG-1 dropped below the bottom of the staff gauge. TTius

virJ^UetT°^ded fr°Am SG"2 were considered to be representative of the Raritan River in the 
vicinity of the former Arsenal.

Four of the overburden wells (MW-90A, MW-93A, MW-96A, and MW-99A) displayed tidal 
c aractenstics. The tidal fluctuation in these wells can be attributed to fluctuation in the Raritan

0rTfUCtuatI0n in the water level of some of the smaller surface water features 
within the former Rantan Arsenal. Tidal efficiencies were calculated for each of these 
monitoring locations with respect to the closest staff gauge within the surface water body 
adjacent to the monitoring well location. y

2? JE? ^ deflection (MW-96A) is located at a distance of approximately

™ ?^ver' 7,16 screen mterval for this well is at an elevation of -36.4
f * S* :50-4 feet MSLs Wlthin the LS aquifer. A layer of meadowmat and/or dredge spoils 30 
feet thick separates the US aquifer from the LS aquifer. The tidal deflection in the^ate? level 

is approximately 2.31 feet and the corresponding tidal efficiency is 26.67% with respect to SG-
^ Wat6r leTel Clevation “ weU and staff gauge SG-2 is presented in

eSnl'S" elfation 0f ** Wver is wgher ^ the water level
elevation of well MW-96A throughout most of the daily tidal cycle. Since MW-96A displays
tidal influence and the water level elevation is lower than that of the river, except at low tide,
it can beinferred that groundwater flow moves inland from the river during a portion of the tidal
afthis location 1S apparently receivinS water from the Raritan River via a sub-outcrop

A small tidal deflection of approximately 0.05 feet was measured at MW-93A, located 
approximately 2,250 feet from the Raritan River. The corresponding tidal efficiency was 4 53% 
with respect to SG-2 on the Raritan River. Between MW-93A and the Raritan River are a 
number of small ponds within the Central Ditch Drainage, most of which are not tidally 
influenced. As per the results of the pre-test, surface water levels in the Central Ditch at staff 
fuSlfG-7, located adjacent to well MW-93A, exhibited no tidal fluctuation. Although the 
Central Ditch hydraulically connects these surface water ponds to the Raritan River, tidal 
fluctuations are primarily limited to its lower end, where, during a majority of the daily tidal
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cycle, it flows outward into the Raritan River. During high tide, the flow direction is reversed 
and Water from the Rantan River flows into the ditch. A well sentinel attar.h^ to SG-8 
monitored the water level at the base of the Central Ditch, and a plot of water levels at well 
MW-93A and staff gauge SG-8 is provided in Figure 4-26. The slight deflection observed in 
MW-93A is attributed to the Raritan River and to a lesser extent, the Central Ditch.

Monitoring locations MW-90A and MW-99A are located adjacent to large tidal streams that are 
greatly affected by the water level of the Raritan River. Old Red Root Creek flows adjacent to 
MW-90A, and MW-99A is located between Red Root Creek and Black Ditch. MW-90A is 
screened in the LS aquifer between -7.12 and -12.12 feet MSL. The tidal fluctuation observed 
m this well is apparently primarily due to the influence of Old Red Root Creek. Staff gauge SG- 
13 was installed on Old Red Root Creek within 50 feet of MW-90A. The tidal efficiency is 
86.53% when calculated with respect to SG-13. The surface water elevation at SG-13 is 
consistently higher than the water level elevation in MW-90A, suggesting leakage from Old Red
Root Creek to the LS groundwater aquifer in this region. Figure 4-27 shows the relationship 
between MW-90A and SG-13.

the staff gauges associated with MW-99A are SG-9 and SG-10 located on Red Root Creek and 
Black Ditch respectively. The well screen for MW-99A is also placed in the LS from -7.75 to 
17.75 feet MSL. A plot of the water level elevation in MW-99A and the water levels at staff 
gauges SG-9 and SG-10 are provided in Figure 4-28. It appears that , the tidal cycles for Red 
Root Creek, Black Ditch and MW-99A coincide, and that the groundwater elevation in MW-99A 
is higher than the local surface water.

The remaining six overburden wells (MW-50A, MW-60, MW-61, MW-76B, MW-79B, and 
MW-80A) did not show tidal influence, and the change in water levels in these wells is 
attributable to the barometric pressure. The barometric efficiency was calculated for each of 
these wells and ranged from 12.5% through 48.3%. A list of all of the barometric efficiencies 
and a graph of inverse barometric pressure versus water level elevation are provided in Table 
4-8 and Figure 4-29. Generally these wells are located at a distance of more than 2,000 feet 
from the Raritan River and are not adjacent to any of the smaller tidally-influenced water bodies. 
The two exceptions are wells MW-50 and MW-60, which are located within 250 feet and 1,100 
feet of the Raritan River, respectively. Both MW-50 and MW-60 were screened within the US 
or meadowmat hydrologic unit. Plots of the water level elevations for each of th^» wells 
compared to the Raritan River (SG-2) suggest that the groundwater is perched at these locations. 
The boring logs of both of these locations state that a saturated layer was encountered above the 
meadowmat and feat a dry to moist layer of meadowmat was observed before fee LS
aquifer. The water level plots for MW-50 and MW-60 are presented in Figures 4-30 and 4-31 
respectively. ’

Although all of fee bedrock monitoring wells displayed tidal characteristics, fee total deflection 
ranged from 0.11 feet to 0.80 feet. The tidal efficiencies were also small, ranging from 1.25%
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to 7.7% respectively. Figure 4-32 displays the relative magnitude of all of the bedrock wells 
monitored during Round 1. The starting position of each well was adjusted, so that all wells are 
seen in phase. Groundwater flow in the bedrock aquifer is consistent with the regional 
groundwater flow direction. The bedrock aquifer and the Raritan River are hydraulically 
connected (via discharge from the bedrock aquifer to the river) based on the tidal study. Tidal 
mfluence is observed in bedrock wells based on oscillation deflection observed in water levels. 
Higher deflections in bedrock water levels were observed at wells closer to the river than at 
wells further away from the river. The oscillations or deflections in water levels are not 
significant enough to reverse the flow of bedrock groundwater to the river. Groundwater flow 
m the bedrock aquifer is ultimately discharging to the Raritan River.

Results of Round 2 Tidal Influence Investigation

The Round 2 tidal monitoring event was conducted from 13 March through 17 March, 1995. 
The weather during this period was mostly clear, with little to no rain, and only slight changes 
m barometric pressure were recorded. These conditions were different from those during Round 
i, wtoen precipitation occurred before and during the study. The effect of clear weather (i.e. 
no precipitation) resulted in greater tidal influence being observed at the former Arsenal. The 
earliest common monitoring time for all locations was 1631 on 16 March 1995 and the first Well 
Sentinel was removed at 0800 on 17 March 1995.

Staff gauges were not placed at SG-1 or SG-7 during this round of tidal monitoring. SG-1 was 
ehmmated because the water level was below the bottom of the staff gauge for a large portion 
of the todal cycle during the Round 1 monitoring event. The well sentinel from SG-1 was moved 
to staff gauge location SG-6 on Red Root Creek. This location was chosen to determine 
magnitude of tidal fluctuation immediately upstream from the culvert at the base of Red Root 
Creek. The well sentinel from staff gauge SG-7 was placed at monitoring well MW-91A 
because it is an intermediate position between the monitoring well cluster at MW-60 and MW-
evenf111686 modifications were based on the results of the Round 1 tidal influence monitoring

^eLSentm£ p aCed at SG'2 did not Merton properly during the Round 2 monitoring 
period. This staff gauge location was the primary measurement point of the water level on the 
Raritan River for Round 1 and Round 2. In order to quantify the fluctuation in the water level 
of the Rantan River without full data from SG-2, the results from three functioning Round 2 
monitoring wells (MW-50C, MW-60 and MW-90A) were compared with the respective Round 
1 results. The ratio of the Round 2 water level standard deviation to the Round 1 water level
™n/elded ” aVCrage value of 8L53%- Multiplying the Round 1 standard deviation for 
SG-2 by 81.53% yields an estimate of the SG-2 standard deviation for Round 2. In the absence 
of Ml data from SG-2 due to equipment malfunctioning, this value was utilized to calculate the 
tidal efficiencies for both wells and staff gauges for Round 2.
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Round 2 water levels at some locations were influenced by ongoing site activities. The current 
property owner of the southeastern section of the former Raritan Arsenal, Federal Business 
Centers (FBC), performed maintenance operations on the tidal gates at the of Red Root 
Creek and Black Ditch. A representative of FBC informed WESTON that the corrective action 
was necessary to allow a contractor access to a worksite. The tidal gates are to remain in the 
closed position indefinitely. The effect of closing the tidal gates on Red Root Creek was slight. 
the total water level deflection dropped approximately 0.41 feet between Round 1 and Round 
2. However, a dramatic reduction in the amount of water entering Black Ditch was noticed 
during Round 2. Both SG-10 and SG-11 had total Water level deflections of approximately 4.44 
and 2.69 feet less than the corresponding Round 1 results.

The Well Sentinel at MW-96A was not functional over the entire test period. The results 
obtained from this location are sufficient only to compare the magnitude of tidal fluctuation with 
the results of the Round 1 monitoring event. The water level fluctuation at MW-96A was 2.31 
feet during Round 1 as compared to 1,43 feet during Round 2.

During the Round 2 tidal monitoring event, six overburden wells displayed tidal fluctuation. 
MW-90A, MW-93A, MW-96A and MW-99A displayed similar results to those observed during 
the Round 1 monitoring event. Two additional wells, MW-94A and MW-91A, also displayed 
tidal characteristics. The Well Sentinel at MW-94A was not operational during the Round 1 
monitoring event and MW-91A was a newly chosen location. Figure 4-33 shows the relationship 
between MW-91A and SG-4 during the tidal cycle.

Overall, the tidally influenced overburden monitoring wells had consistent tidal characteristics 
between monitoring events. See Table 4-7 for the deflections and tidal pffiriwicifs The 
awrage water level at MW-99A decreased from 2.50 feet MSL during Round 1 through 1.59 
feet MSL during Round 2. The decreased water level is believed to be due to the repair of the 
tidal gates at the base of Black Ditch and Red Root Creek. Figure 4-28 shows that the water 
level elevation in MW-99A was above the water level of SG-9 and SG-10 over the entire 
monitoring event. The groundwater between Red Root Creek and Black Ditch will travel toward
each of the surface water bodies, and surface water streams apparently gain water from the 
groundwater.

The overburden wells that did not display tidal influence during Round 1 (MW-50A, MW-60 
MW-61, MW-76B, MW-79B and MW-80A) displayed similar results during Round 2. Two 
additional wells MW-77A and OB-05A also showed only barometric fluctuation. The barometric 
efficiency for Round 2 ranged from 17.33% through 190%.

During Round 2, the same five Round 1 bedrock wells (MW-50C, MW-60C, MW-76C, MW- 
79C and MW-96C) were again monitored for tidal fluctuation. Table 4-7 presents the tidal 
efficiencies for these wells.

«b\HARITAN\R0I_D08\SrrEHYD.RPT 4-29



4°S°3 ECtectS Of Tidal Influence on Site-Wide Hvdrolnyv

The results derived from the tidal influence investigation, regarding the hydrogeology at the 
former Arsenal are as follows:

° All observed instances of groundwater in the US unit are not influenced by the tidal cycle
m the Raritan River.

© The Rantan River influences the LS unit groundwater levels up to a distance of 2500 feet 
inland from the southern river boundary.

© Smaller tidal bodies on the former Arsenal have an influence on the groundwater tidal 
fluctuations up to a distance of 500 feet.

° ,b^lr0Ck weUs monitored display tidal fluctuations. However, the magnitude of the 
tidal fluctuation is not sufficient to alter the direction of groundwater flow.

4*<s HYDRAULIC CONDUCTIVITY TESTING

According to the Phase 2 WESTON workplan, hydraulic conductivity testing of three production 
wells was to be performed at the former Arsenal. The purpose of these aquifer tests was to 
determine hydraulic conductivity (K) values for the aquifers of concern. However, with the 
overall responsibility of the former Arsenal project change from KCD to NED, the NED 
managemait decided to suspend hydraulic conductivity testing until groundwater contamination 
above ARARs was detected and confirmed. This policy is consistent with the DERP-FUDS 
Program, which states that work will not performed without a technical reason. on a
review of Sections 5.0 and 6.0, (analytical results and conclusions), recommendations will be 
made with regard to aquifer testing.

Based on OBG 1989 report, insitu permeability testing (slug test) was performed on seven 
groundwater monitoring wells. These wells (MW-7, MW-13, MW-16, and MW-34) were 
screened in the LS hydrologic unit. The LS unit hydraulic conductivity values (based on 
Hvorslev, 1951), range from 60 to 2600 gal/day/ft2. The US wells (MW-26 and MW-28) had 
hydraulic conductivity values (based on Hvorslev, 1951) that range from 361 to 3465 gal/day/ft2.

Results of laboratory permeability tests performed on geotechnical soil samples collected from 
the various unconsolidated soil units at die former Arsenal are presented in Table 4-1.
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SECTION 5.0

GROUNDWATER QUALITY

The nature and extent of groundwater contamination at the former Arsenal were evaluated 

on:

The analytical results of groundwater sampling conducted during previous investigating

• The SGWS survey performed during the Phase 2 RI of expedited sites.

The analytical results of two rounds of groundwater sampling performed during the Phase 
2 RI of non-expedited sites.

• The supplemental hydrogeological investigation performed during the Phase 2 RI of the 
former Arsenal.

Tables 5-1 and 5-2 summarize the groundwater analytical results from the previous QBG and 
Dames & Moore investigations. Tables 5-3 through 5-11 summarize die groundwater analytic 
results for compounds or analytes that exceeded the NJDEP Class IIA Groundwater Quality 
^tandards (GWQS) during at least on of the two rounds of groundwater sampling performed 
during the Phase 2 RI. Summary tables of the QA/QC analytical data during two rounds of 
samplmg are presented in Appendix H. Summary tables presorting all compounds detected in 
groundwater samples collected during the two rounds of Phase 2 RI sampling are presented in
rrK^i: Groundwater laboratory deliverable reports have been submitted to the 
US ACE MRD laboratory for QA evaluation.

The following sections discuss the groundwater analytical results, including the findings of 
previous USACE contractors (OBG and Dames & Moore) plus WESTON SGWS results 
monitoring well sampling results and QA/QC sampling performed during the Phase 2 Rl’ 
Analytical remits are evaluated based on NJDEP Class HA GWQS and specific contaminants of

5,1 SUMMARY QF GROUNDWATER QUALITY DETERMINED 
DURING PREVIOUS INVFQTTr.^Tin^

5.1.1 .QBG Samplmg Results

Dunng the months of November and December of 1988 and January 1989, OBG conducted 
groundwater sampling at the former Arsenal. Based on OBG’s Final Engineering Report 
(November 1989), a total of 30 monitoring wells were sampled to evaluate groundwater quality
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extent of any groundwater contamination. Of the 30 monitoring wells 
ttcaISS’ 12 momtor the ^ aquifer, three monitor the US water bearing zone, two monitor the 
f'vww!’ m5>mtor the US/MM/LS units and one well monitors the MM unit. Five of 
e 30 OBG wells have not been found and are assumed destroyed or covered by recent 

construction. The OBG wells and screened intervals include MW-4 (US LSI MW-5 ms ts WBK), MW-35 (US, LS, WBK), MW-36 (US, LS, WBK) ^^37 J^4bSS.'

MW=4 and MW-5 are associated with Area 9. These wells are assumed to be destroyed as part 
of the construction of buildings in Area 9. Monitoring wells MW-35, MW-36 and MW-37 are 
located m Area 15. These wells are assumed to be destroyed as part of the construction of Area 
13. However, without surveying (and possible excavation) of all of these locations, a true 
determination concerning the potential continued presence of the wells can not be made. 
Groundwater samples from the OBG wells were analyzed for VOC, metals (total), total
petroleum hydrocarbons, explosives, explosive indicator compounds and general indicator 
parameters (Table 5-1).

The analytical results indicated that seven of 30 overburden monitoring wells exhibited VOCs 
at^ncentrarions exceeding the NJDEP GWQS. Total VOCs detected in monitoring wells with 

f ̂  f “ f°Uows: MW-4 “g/L) in Area 9, MW-7 (5.0 ug/L) in Area
;M^‘9 (7-° Ug/L) in Area. MW-13 (61.0 Ug/L) in Area 2,

. I*. U j m Area 30 monitoring wells installed were screened in
me oeeper overburden water bearing unit classified by WESTON as the LS aquifer. Of these

MW'?1 (screened wlfefe ^ LS and WBK Group) located within Area
V0C contamination- The groundwater sample collected from MW-31 had a 

total VOC concentration of 267 ug/L.

Specific VOC contaminants that exceeded the NJDEP GWQS during the OBG groundwater
C Ud^LT^E’^1 ‘dichloroefeylene, methylene chloride, 1,1-dichloroethane and 

benzene. TCE exceeded the GWQS of 1.0 ug/L at eight monitoring wells in Areas 1, 2, 3, and 
7, with concentrations ranging from 3.0 ug/L (MW-9) to 380 ug/L (MW-4) 1 1-
DicMoroefeylene exceeded the NJDEP GWQS of 2.0 ug/L in Area 1 at MW-4 (26.0 ug/L). 
Methylene Chloride exceeded the GWQS of 2.0 ug/L in Area 1 at MW-8 (2.0 ug/L) 1 1- 
Dichloroethane exceeded the GWQS of 70.0 ug/L at MW-4 (220 ug/L). Trans-1 2- 
Dichloroethylene was detected five well locations below the NJDEP GWQS of 100 ug/L 
ranging in concentration from 4.0 ug/L (MW-9) to 18.0 ug/L (MW-13). Benzene was detected 
at MW-4 (16.0 ug/L), exceeding the GWQS of 1.0 ug/L.

Priority pollutant metals (total) were analyzed site wide and were typically present at 
concentrations above MDL’s, but below NJDEP GWQS. Total metals analyses detected arsenic 
cadmium, chromium and lead. The dissolved metal analysis for groundwater typically yielded 
results below detection limits. General indicator parameters such as calcium, sodium, 
potassium, magnesium, sulfate, nitrate, and chloride were consistently above MDL’S. Explosive
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compounds were detected in three of the 30 monitoring wells, including MW-16 (1.54 mg/L - 
Tetryl), MW-17 (3.93 ug/L - 1,3,5-TNB), and MW-19 (1.43 mg/L - HMX). These compounds 
woe detected in monitoring wells downgradient of Area 4.

5.1.2 Dames & Sampling Results

During July and August 1992, Dames & Moore sampled monitoring wells under the Phase 1 RI. 
A total of 27 monitoring wells were installed as part of the Dames & Moore Phase 1 
investigation. Groundwater samples were collected by Dames & Moore from the 27 newly 
installed wells and existing OBG monitoring wells. Groundwater samples were analyzed for
VOC, BNA, total metals, pesticides and explosives, with select locations testing both total and 
dissolved metals (Table 5-2).

The results of the groundwater investigation indicated VOC contamination at concentrations 
exceeding NJDEP GWQS. Total VOCs detected in monitoring wells with GWQS e-Yttydanres 
were: MW-7 (5.2 ug/L) in Area 1, MW-8 (137.3 ug/L) in Area 1, MW-9 (22 ug/L) in Area 
1, MW-11 (103 ug/L) in Area 7, MW-13 (468 ug/L) in Area 2, MW-14 (5.4 ug/L) in Area 2, 
MW'31 d30 ug/L) in Area 1, MW-40 (16.8 ug/L) upgradient of Area 2, MW-46A (188 ug/L) 
in Area 10, MW-47A (264.2 ug/L) in Area 19, MW-48B (30.0 ug/L) in Area 9, MW-52B (64.7 
ug/L) in Area 16, MW-58 (249 ug/L) in Area 3, MW-59 (622 ug/L) in Area 7, MW-62 (38.4 
ug/L) in Area 6, and MW-63 (34.0 ug/L) in Area 12.

The primary VOC contaminants detected that exceeded the NJDEP GQWS during the Dames 
& Moore groundwater investigation were TCE, 1,2-dichloroethane, bromodichloromethane, 1,1- 
dichloroethane, total- 1,2-dichloroethylene, benzene, chlorobenzene, chloroform, chloroethane,
1,1,2,2-tetrachloroethane, tetrachloroethane, and vinyl chloride. TCE exceeded the NJDEP 
GWQS of 1.0 ug/L in 12 of 52 wells within Areas 1, 2, 7, 9, 10 and 19 ranging in 
concentration from 5.2 ug/L (MW-7) to 310 ug/L (MW-13). 1,2 - Dichloroethane exceeded the 
GWQS of 2.0 ug/L in Area 7 at MW-59 (46.0 ug/L) and at MW-11 (12 ug/L). 
Bromodichlormethane exceeded the GWQS of 1.0 ug/L in Area 6 at MW-62 (3.4 ug/L). 1,1- 
Dichloroethane exceeded the GWQS of 70.0 ug/L in Area 7 at MW-59 (170 ug/L). Total-1,2- 
Dichloroethylene exceeded the GWQS of 10.0 ug/L at seven of 52 well locations, ranging from
4.3 to 160 ug/L. Benzene exceeded the GWQS of 1.0 ug/L at four of 52 locations, ranging 
from 3.3 ug/L (MW-59) to 14.0 ug/L (MW-46A). Chlorobenzene exceeded the GWQS of 4.0 
ug/L in Area 7 at MW-59 (270 ug/L). Chloroform exceeded the GWQS of 6.0 ug/L in two of 
52 locations with a concentration range of 19.0 ug/L (MW-63) to 35.0 ug/L (MW-62). 
Chloroethane was detected in Area 7 at MW-59 (85.0 ug/L). Vinyl chloride exceeded the 
GWQS of 5.0 ug/L at 3 of 52 locations, with a concentration range of 11.0 ug/L (MW-11) to
18.0 ug/L (MW-46A).

Metals analytical results indicated that four compounds exceeded die NJDEP GWQS (Table 5-2) 
Arsenic exceeded the NJDEP GWQS of 8.0 ug/L at 18 of 52 locations, with concentration^
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ranging from 8.7 ug/L (MW-13) to 173 ug/L (MW-50). Lead exceeded the NJDEP GWQS of
at 160 locations’ ^ concentrations ranging from 10.9 ug/L (MW-62) to 199 ug/L

the NJDEP GWQS of 4.0 ug/L at six wells, with concentrations
™™I”f ™Ug/!r (MW'42A) 10 23 0 “S'1- (MW-47A). Chromium exceeded the 

NJDEP GWQS of 100 ug/L at MW-54 (131 ug/L).

S^Two0^01111?!8 in 14 of 27 monitorin8 wells. Explosives were detected at
Zy'l5}0-®!5 m^L 1‘3’ dmitrobenzene), MW-16 (22.1 ug/L nitroglycerin), MW-17 (4.77 

2’/t MW-18 (0.735 ug/L 1,3-dinitrobenzene, MW-21 (12.8 ug/L HMX,
1}fm8iL R?^™°'5fi1U7g/L 1 >3,5-trinitrobenzene), MW-28 (12.7 ug/L nitroglycerin), MW- 
^ S? Ug/L fETN)> MW-45 (0.789 ug/L 1,3-dinitrobenzene), MW-47A (0.368 ug/L 1,3 5- 
tnm&obenzene), MW- 52B (3.66 ug/L HMX and 13.2 ug/L nitroglycerin), MW-60 (0.811 ug/L 
1,3-dmotrobenzene and 22.6 ug/L PETN), and MW-63 (1.15 ug/L RDX).

Thiodiglycol was detected at only MW-19 (22.3 ug/L).

5,2 ^MMARY OF GROUNDWATER quality determine 
DURING THE PHASE 2 R¥

Se2el ISSMltS Of Shallow Groundwater Screening Investigation

2 m/°r expedited sites’ WESTON carried out a shallow groundwater 
screening (SGWS) survey dunng April and May 1994. The primary objective of the program 
was to sample the first encountered groundwater over a wide area of the former Arsenal so that 
areas of shallow groundwater containing VOCs could be delineated as an aid in performing the 
Phase 2 RI monitoring well sampling program. The SGWS was implemented using the

eoprobe® system. The complete SGWS program results were reported previously in the Work 
Plan Addendum dated December 1994.

Figure 5-1 shows the estimated areal extent of VOC contamination in shallow or first 
encountered groundwater, based on the groundwater quality data collected during the SGWS 
program. The apparent VOC plumes are differentiated between areas which have halogenated 
compounds and areas having aromatic compounds. The outer edges of the plumes were 

*™Ple locations where VOCs were not detected. There were also nine isolated
^ u’ 6’ 7, 9’ 48.’56, 91 ’ 311(1106)shown on Figure 5-1. In five (SGW-5,

, 9, 48, and 91) of the nine locations, a single aromatic compound was detected just above the
Three of the four remaining locations contained halogenated VOCs, with 

SGW-106 containing 11 ug/L of aromatic compounds. These isolated point "hits" all have low 
VOC concentrations and do not appear to be associated with any other contamination.

The most prevalent VOCs detected during the SGWS program were the halogenated compounds. 
The most prevalent halogenated compound detected was TCE. The highest concentration of
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TCE was detected a SGW-94 (8,000 ug/L). All of the seven apparent plumes contain 
naiogenated compounds. Aromatic compounds are present in a portion of three of the apparent 
plumes. A discussion of the aerial extent of each previously estimated VOC plume is presented
DCiOW#

5.2.1.1 Estimated VOC Plume Areas

Eased on the SOWS data, several VOC plumes were identified in proximity to potential current
?r„r u kn°wn s°urce areas- Three rounds of groundwater measurements during the Phase 
2 W have confirmed the LS (overburden) and bedrock aquifers flow direction is generally 
sou easterly towards the Raritan River, supporting the general assumptions from the SGWS
PI28ra^™P°fntial SOurce were m northern and northwestern portions of the 
witlT^e P^Two*^?6 "*** S00rce identified as AOCs

SfiWS AQC 1 -Vicinity of Raritan Plaza I and IT

The location of the former Edison Township sewage treatment plant near the entrance to the
S?"1 ^tewed tobea P°tential source area. This area is located upgradient of a
hatogenated VOC plume. During the construction of the Holiday Inn, soil contamination was 
reportedly encountered and remediated in this areas

SGWS AQC 2 - Area IRC R.rilHinp

The northeast comer of Area 18C, near the northeast comer of Building 256, is believed to be 
a potential source area. This is the upgradient portion of a relatively large halogenated VOC 
plume extending toward the southeast. This halogenated VOC plume was previously detected 
m monitoring wells located within the Building 151 area (a Phase 2 RI AOC).

SGWS AQC 3 - Owens-Illinois

A location near the rear of the Owens-Illinois building is believed to be a potential source area, 
imsistheupgradrem portion of a relatively small halogenated VOC plume extending to the 
southeast, fight soil borings were drilled and a monitoring well installed within the location of 
the former aboveground tank form on the Owens-Illinois property as part of the Phase 2 RI. 
The sampling results for the soil borings are presented in the Owens-Illinois Soils ROI report.

SGWS AQC 4 - Area ISA

The location of the Former GSA/US Army Pond Area (Area 18A) is believed to be one of the 
potential source areas. This is the upgradient portion of a relatively large halogenated VOC
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plume extending toward the southeast, previously identified in monitoring wells located within
Areas 1, 10, 18A, and 18B.

gjjWg AQC 5 - Area 10 Tennis Court Arm

The general tennis court area located in the northeast comer of Thomas Edison County Park is 
believed to be a potential source area. This is the upgradient portion of a relatively small 
nalogenated VOC plume previously undetected. Previous surface soil sampling conducted in this 
area by Dames & Moore did not detect organic soil contamination above either the NJDEP 
RDCSCC or IGWSCC. Three soil borings were drilled within this general area during the 
Phase 2 RI, as presented in the draft Report of Investigation for Area 10 Hated August 1994 
Sampling at these borings did not detect any VOCs.

SOWS AQC 6 - Are, IQ

A location m the northwestern portion of Area 19 is believed to be a potential source area This 
is the upgradient portion of a relatively large halogenated VOC plume extending to the southeast. 
In addition, elevated halogenated VOCs were also detected at two locations near the Exposition 
Center, near the downgradient portion of this apparent plume.

Previous Dames & Moore and OBG investigations in this area did not indicate organic 
contaminates above either the NJDEP RDCSCC or IGWSCC. However, OBG detected low 
concentrations of toluene in several deep soft samples and a soil gas survey performed by Dames
& Moore during the Phase 1 RI detected low concentrations of VOCs (TCE and BTEX) in the
soil gas.

SGWS AQC 7 - Area 7

■Die location of a former aboveground storage tank and historical sump on the north side of the 
Area 7 site are believed to be potential source areas. The historical sump located adjacent to 
former Building S-810, had been previously backfilled with soil and was suspected to be heavily 
contaminated. This 30 by 15 foot area was fenced off and recommended for "Non-Use" during 
the LEAD investigation. This is the upgradient portion of a relatively small halogenated and 
aromatic VOC plume extending to the southeast.

Sampling of the historical sump area by OBG did not indicate any contaminants of concern. The 
results of the Dames & Moore soil gas survey indicated that VOC may be present in the 
subsurface. A subsequent soil sample location (B7-1) contained elevated concentrations of VOC. 
Soil in this area was also sampled during the Phase 2 RI.
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5,2,2 BflPPfl X Groundwater Sampling Analytical Results

A total of 119 existing and newly installed monitoring wells were sampled during the Round 1 
groundwater sampling event (November 1994). Results exceeding NJDEP GWQS for these 
samples are presented in Tables 5-3 to 5-7, and a complete data summary is provided in 
Appendix I. In general, VOCs, SVOCs, pesticides and metals exceeding NJDEP GWQS were 
found only in overburden wells. Bedrock wells did detect some metals contaminants exceeding 
GWQS, but the presence of these compounds may be attributed to natural conditions. The 
dominant groundwater contaminants of concern, based on Class DA GWQS, were VOCs and 
metals. A summary of the Round 1 groundwater sampling analytical results and a comparison 
to NJDEP GWQS are provided below.

5.2.2.1 VOCs in Groundwater

USEPA TCL VOCs were detected at concentrations exceeding the NJDEP ria« ha GWQS for
wS? eight comPounds “ 25 of U9 wells. Based upon frequency of detection, the main 
VOC contaminants of concern were TCE, PCE and total 1,2-dichloroethene. Other VOCs 
detected at levels exceeding NJDEP GWQS include benzene, 1,2-dichloroethane, chlorobenzene, 
vmyl chloride and dichlorobromomethane. VOC exceedances of the NJDEP GWQS were 
generally detected in the northern and north-central portions of the former Arsenal. In the 
southern portion of the site (south of Areas 9 and 19), VOCs were detected but did not exceed 
the GWQS, except at the MW-91 cluster within Area 16. The Round 1 results of the VOC 
analyses are presented in Table 5-3. VOCs which exceeded GWQS included the following:

• Trichloroethylene (TCE) was detected at concentrations exceeding the NJDEP GWQS of
1.0 ug/L at 23 of 119 groundwater sampling locations (Figure 5-2). TCE exceeded the 
GWQS in overburden wells at background locations MW-103A (7.0 ug/L) and MW-1Q5A 
(4.0 ug/L); in Area 1 at MW-7 (5.0 ug/L), MW-8 (82.0 ug/L), MW-9 (2.0 ug/L) and 
MW-31 (48.0 ug/L); in Area 2 at MW-13 (300 ug/L); in Area 3 at MW-14 (7.0 ug/L) 
and MW-58 (110 ug/L); in Area 7 at MW-11 (9.0 ug/L) ad MW-59 (13.0 ug/L); in Area 
9 at MW-47A (30.0 ug/L), MW-48A (8.0 ug/L), MW-48B (24.0 ug/L) and MW-80A 
(11.0 ug/L); in Area 10 at MW-46A (27.0 ug/L); in Area 15 at MW-84A (8.0 ug/L); in 
Area 16 at MW-91 A (28 ug/L); in Area 18C at MW-88A (4.0 ug/L); in Area 18G at 
MW-87A (7.0 ug/L); and in the vicinity of Building 151 at MW-81A (590 ug/L), MW-
SA5 (240 mg/L) and MW-SPCI4 (150 ug/L). TCE was not detected in any other wells 
during Round 1. •

• Total-1,2-dichloroethene exceeded the NJDEP GWQS of 10.0 ug/L at 15 of 119 well 
locations (Figure 5-3). 1,2-Dichloroethene exceeded the GWQS in overburden wells at 
background location MW-103A (40 ug/L); in Area 1 at MW-8 (14.0 ug/L) and MW-31 
(13.0); in Area 2 at MW-13 (180 ug/L); in Area 7 at MW-11 (16 ug/L) and MW-59 (21 
ug/L); in Area 9 at MW-47A (110 ug/L); in Area 10 at MW-46A (120 ug/L); in Area
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n ? ® "f );,^Area 16 “ MW'92B (13.0 ug/L); in Area 18A at MW- 
"f, 8C “ MW'88A ('7-° U«/L): “"d in the vicinity of BnUding 

‘3'at M^V'8I,A (26° “E^l. MW-SA3 (220 ug/L) and MW-SPI4 (36.0 ug/L). In 
^dmon, total-1,2-dichloroethene was detected below the GWQS at eight oreiburden 
locations at concentrations ranging from 1.0-9.0 ug/L.

Tetrachloroethylene (PCE) exceeded the NJDEP GWQS of 1.0 ug/L at nine of 119 well

** GWQS overburd“ wells at background 
oration »4W-103A (8.0 ug/L); m Area 3 at MW-58 (13.0 ug/L); in Area 7 at MW-11

MW 87A /2 at.MW^8A (.16*0 US/L)3,1(1 MW-48B (3.0 ug/L); in Area 18G at
^n9An2'^8/Li: ^ V1Cmity of Buildlng 151 at MW-81A (31.0J ug/L); MW-
d^tg^oulld L 4 (22 ° Ug/L)- «“ «* detected in any other wells

’ SreC5M?fdt“‘r^d ■?' °WQS «f 3 0 ug/L at five of 119 well locations
(Figure 5-S) Vinyl chloride exceeded the GWQS in overburden wells in Area 7 at MW-

, 5'« “ Area 10«MW-46A (13.0 ug/L); in Area 18A at MW^A(I8

uim ’ Lh V1Cmlty,0fBuildin6 151 at “W-81-' (10.0 ug/L) and MW-SA5 (16.0 
10 addmon' ™y< chloride was detected below the GWQS at four overburden 

locations at concentrations ranging from 2-4 ug/L. overouruen

% foncramdons exceeding the NJDEP GWQS of 1.0 ug/L at five
in Arra2^t Stw B'fe“ exceeded *>“ GWQ8 in overburden wells 

2 Ug/L); Area7a'MW-ll (4.0 ug/L) and MW-59 (50.0 ug/L)-
Area 9 at MW-47A (7.0 ug/L); and Area 10 at MW-46A (1.8 ug/L). Benzene was not 
detected at any other wells during Round 1. *“ not

^ Ule NJDEP GWGS of 50 0 ug/L at two of 119 well locations 
“<*eded theGWQS overbuiden wells in Area 7atMW- 

^ ( ° *g/L)- CMorobenze»u not detected at any other

i^?Sia^e,eeefed NJDEP GWQS of 2 0 “g/L in two of 119 locations 
figure 5-8). Both sample exceedances were detected at Area 7 in overbuiden wells
dSd^n * We/L1f‘ i^'11 *° 16 0 H at Mw'59- ™s compound was not 
detected at any other wells during Round 1.

Dichlorobromomethane exceeded the NJDEP GWQS of 1.0 ug/L at one of 119

monitoring well locations (Figure 5-9). The compound was detected at Area 18G
3 of 2-0 1ig/L. This compound^ not

detected at any other wells during Round 1.
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Other targeted VOCs detected at concentrations below the NJDEP GWQS included 1,1- 
dichloroethane, 1,1 -dichloroethene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, acetone, carbon 
disulfide, chloroform, ethyl benzene, toluene, and total xylenes. The majority of the VOCs 
TICs detected included substituted benzoie, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1-chloro- 
2-methylbenzene, diethylether, chlorinated hydrocarbons, cyclic hydrocarbons, unknown 
hydrocarbons and unknowns. The TICs ranged in concentration from non-detect to 355 ug/L.
Complete VOC analytical results, including the forward library search, are presented in 
Appendix I.

5.2.2.2 SVOCs in Groundwater

The only USEPA TCL SVOC detected at concentrations exceeding a NJDEP ria«« nA 
groundwater standard was bis(2-ethylhexyl)phthalate. The compound was present in 
concentrations exceeding the NJDEP GWQS of 30.0 ug/L at two of 119 wells, including 
bedrock well MW-90C (72,0 ug/L) in Area 16 and overburden well MW-67 (140 ug/L) in Area 
5. In addition, bis(2-ethylhexyl)phthalate was detected at levels below the GWQS at eight 
locations in overburden and bedrock wells in Areas 1, 6 and background locations at 
concentrations ranging from 2.0-28 ug/L. Table 5-4 summarizes the analytical results for bis(2- 
ethylhexyl)phthalate for all Round 1 wells.

Other targeted SVOCs detected at concentrations below the NJDEP GWQS included 2- 
methylnapthalene, acenaphthene, anthracene, benzo(a)anthracene, benzo(b)fluoranthene, 
pcozote.hjiJpKylene, chrysene, di-n-butyl phthalate, dibenzo(a,h)anthracene, naphthalene and 
indeno(l,2,3-cd)pyrene. The majority of the SVOCs TICs detected include chlorobenzene 
isomer, trichloroethylene, tetrachloroethylene and chloromethylbenzene. Complete SVOC 
analytical results, including the forward library search, are presented in Appendix I.

5.2.2.3 Metals and Cyanide in Groundwater

Eleven USEPA TAL/PPM metals were detected at concentrations exceeding the NJDEP riaw 
DA GWQS at 63 of 119 wells (Table 5-5), including 54 overburden wells and 9 bedrock wells. 
Metal compounds that exceeded the NJDEP GWQS were predominantly detected in the southern 
portion of the former Arsenal and included aluminum, antimony, arsenic, cadmium, chromium, 
non, lead, manganese, mercury, nickel and sodium. Metals exceeding the GWQS in bedrock
wells were primarily iron, manganese and sodium. Individual metal exceedances of the GWQS 
are presented below. •

• Arsenic exceeded the NJDEP GWQS of 8.0 ug/L at 23 of 119 wells, predominantly 
within Areas 4, 5, 6A, 6B, 11, 12, 14 and 16 (Figure 5-10). Arsenic concentrations 
exceeding the GWQS in overburden Wells ranged from 8.2 ug/L (MW-16) to 398 ug/L 
(MW-50). Arsenic did not exceed the GWQS in the bedrock wells. In addition, arsenic 
was detected in 5 bedrock wells (2.0-5.2 ug/L) and 27 overburden wells (1.8-7.6 ug/L)
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ai concentrations below the NJDEP GWQS. Arsenic was detected in background bedrock 
well locations MW-103C (3.10 ug/L) and MW-104C (5.2 ug/L).

9 ir°LeX<Sd<? ?e„NJDEP GWQS of 300 ug/L at 35 of 41 weUs within Areas 1, 3, 4 5 
,’,n’ . ’ 5 8’ 9” 12» 14> *5, 16, 18A, 19 and background locations (Figure
- Iron concentrations exceeded the GWQS in 26 overburden wells (539-159 000

bd^^<^n??lr0CkIeaf (478'8'040 U*/L>- Ir°" detected at concentrations 
below the GWQS in overburden well MW-57 (234 ug/L) in Area 10.

5 wTT Sce!?‘Lthe NJDEP GWQS of 200 ug/L at 24 of 41 weUs within Areas 1,
’ 4, 5, 6, 6A, 6B, 7, 10, 11, 14, 16, 19, and Owens-Illinois (Figure 5-12). Aluminum

exce“i“f ^ GWQS “Wd from 214 mg/L (MW-21) to 76,900 ug/L
uT‘/ZA^r^ereI!f 3X1(1 240 Ug/L ^-1030 background) to 2,050

in bedrock wells- Aluminum was detected at concentrations below the 
NJDEP GWQS at one overburden and two bedrock locations, ranging from 33.9 to 132
Mg/

Manganese exceeded the NJDEP GWQS of 50.0 ug/L at 36 of 41 wells (Figure 5-13) 
Manganae exceedances of the GWQS were detected in 27 overburden and 8 bedrock

' ’,6, 6A’ ®’ 7’ 9- 10- U-12’ M-15-l6’ >8A, 19. Building
.../r’ .i^ivvi11111!?15 ^ back8round locations, with concentrations ranging from 55.0 
g/i- to s,uuu ug/L. Manganese was detected at concentrations below the NJDEP GWQS

bedr0ck weU Areas 3. 7 »d 14, at concentrations
ranging trom 46.5-49.9 ug/L.

Sodium exceeded the NJDEP GWQS of 50,000 ug/L at 21 of 41 weUs (Figure 5-14) 
Sodium exceedances of the GWQS were detected in 17 overburden weUs and 4 bedrock

4T7n rrn111 6’ 6A’ 6B’ 8’ 9’ U’ 12, and 14’ raI,Sin8 from 52,700 ug/L to
a, //u,uuu ug/L. Sodium was detected at concentration below the NJDEP GWQS at 12

6 beJ?c^ WeU locations “ ^ 3> 5> 7> 9> 10» 15, 18A, 19,
udmg 151, Owens-Illinois and background locations, ranging from 2,540-49,400 ug/L.

Lead exceeded the NJDEP GWQS of 10.0 ug/L at seven of 119 wells (Figure 5-15).
of the GWQS were detected in overburden wells within Areas 4, 10 

11, 14, 16 and XHW at concentrations ranging from 10.4 to 239 ug/L. Lead’was 
detected at concentrations below the NJDEP GWQS in 15 overburden and two bedrock
71l^L A"“ *’ 4’ 6A’ 9’ 14 ^ BuUding 151 at roncentratioi« ranging from 1.8-

Antimony exceeded the NJDEP GWQS of 20.0 ug/L at three of 119 wells (Figure 5-16) 
Antimony concentrations exceeding the GWQS ranged from 27.2 ug/L to 39.2 ug/L.’
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Antimony was detected at a concentration below the NJDEP GWQS in Area 14 
overburden well MW-50 (13.0 ug/L).

• Nickel exceeded the NJDEP GWQS of 100 ug/L at two of 119 wells (Figure 5-17). 
Nickel exceeded the GWQS in Area 9 at MW-47A (151 ug/L) and in Area 11 at MW- 
100A (164 ug/L). Nickel was detected at concentrations below the NJDEP GWQS at 35 
overburden and 2 bedrock wells within Areas 1, 3, 4, 5, 6, 6A, 7, 9,10,12,14,15,19, 
Building 151, Building 118, background locations and Area X, H and W ranging from
13.2-75.9 ug/L.

• Cadmium was detected at a concentration equal to the NJDEP GWQS of 4.0 ug/L at one 
of 119 wells: overburden well MW-66 in Area 5 (Figure 5-18). Cadmium was detected 
at concentrations below the NJDEP GWQS at 15 overburden and 3 bedrock wells within 
Areas 3, 5, 6, 9, 10, 11, 14, 16 and Areas X, H and W at concentrations ranging from 
1.0-3.2 Ug/L.

• Chromium exceeded the NJDEP GWQS of 100 ug/L at one of 119 wells (Figure 5-19). 
Overburden well MW-100A within Area 11 contained chromium at a concentration of 
271 ug/L. Chromium was detected at concentrations below the NJDEP GWQS in 22 
overburden wells and four bedrock wells within Areas 1,4, 6, 6A, 9, 10,11,14,16,19, 
Owens-Illinois, Building 118 and Areas X, H and W at concentrations ranging from 7.0-
83.2 ug/L.

• Mercury exceeded the NJDEP GWQS of 2.0 ug/L at one of 119 wells (Figure 5-20). 
Area 15 overburden well MW-85A contained mercury at a concentration of 3.0 ug/L. 
Mercury was detected at concentrations below the NJDEP GWQS at six overburden wells 
within Areas 7, 12, 14, 15 and X, H and W, ranging from 0.20-0.29 ug/L.

Other metals detected in groundwater at concentrations below GWQS included barium, 
beryllium, calcium, cobalt, copper, magnesium, potassium, selenium, silver, thallium, 
vanadium and zinc.

Cyanide was not detected in any of the 119 wells sampled during Round 1.

Complete analytical results for all metals and cyanide samples are presented in Appendix I.

5.2.2.4 Pestiddes/PCBs in Groundwater

One USEPA TCL Pesticide was detected at a concentration exceeding the NJDEP Class HA 
standards in one of 119 monitoring wells (Figure 5-21). Aldrin was detected at a concentration 
exceeding the NJDEP GWQS of 0.04 ug/L at overburden well MW-100A (0.042 ug/L J) in
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1 5'6^" ^ detection limit for aldrin for most samples exceeded the GWQS 0f
0.04 ug/L, but met the approved CDAP PQL of 0.05 ug/L.

AH other targeted pesticides were not detected. Complete analytical results for all pesticide 
samples are presented in Appendix I. ^

USEPA TCL PCBs were not detected in any of the 119 wells sampled, 
results for TCL PCB samples are presented in Appendix I.

Complete analytical

S.2.2,5 Dioxin and Furans in Groundwater

USEPA TCL Dioxin and Furans were noi detected in any of the 6 wells sampled. The complete 
analytical results for TCL Dioxin and Furans samples are presented in Appendix I.

5X2*6 Thiodiglycol in Groundwater

T5 n0t detected in “y of the 38 wells sampled. The complete analytical results 
for thiodiglycol samples are presented in Appendix I.

5X2*7 Explosives in Groundwater

Explosives were detected at 2 of the 119 wells sampled. Total amino DNT’s (22.0 ug/L), 2,4- 
(31S Uf/L) and 2,6-dinitrotoluene (0.53 ug/L) were detected at Area 4 overburden

™ k°tSI anuno"DNT s (5-7 US/L) were also detected at Area 4 overburden well 
MW-42A. The NJDEP GWQS for total 2,4-dinitrotoluene and 2,6-dinitrotoluene is 10 ug/L. 
There are no GWQS for amino-DNT compounds. The complete results for Method 8330 
explosives analyses are presented in Appendix I.

5*2X8 Physical Properties/Characteristics of Groundwater

A total of 26 groundwater samples were collected and analyzed for standard groundwater 
parameters such as TDS, hardness and oil and grease (Appendix I). In addition, field water 
quality tests were performed on the groundwater that was developed, purged and sampled. The 
field teste performed were pH, temperature, conductivity, and salinity, eH, dissolved oxygen 
(DQ) and turbidity. The results of field testing were presented in Section 4.0. The results of 
the Round 1 testing for general water quality parameters included the following:

® exceeded the NJDEP GWQS standard of 250 mg/L at 7 overburden and 3
bedrock wells out of the 26 groundwater locations sampled. Overburden well 
exceedances ranged from 320-4,080 mg/L and bedrock well exceedances ranged from 
4,730-7,760 mg/L. Hardness levels in bedrock and overburden wells which did not 
exceed the GWQS ranged from 33.8-242 mg/L.
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• Total Dissolved Solids (TDS) exceeded the NJDEP GWQS standard of 500,000 ug/L at 
three bedrock and nine overburden wells out of the 26 groundwater locations sampled 
(Table 5-7). Most TDS exceedances were encountered in the southern portion of the Site. 
Overburden well exceedances ranged from 620,000-19,000,000 ug/L and bedrock well 
exceedances ranged form 12,000,000-19,000,000 ug/L. TDS levels in bedrock and 
overburden wells which did not exceed the GWQS ranged from 78,000-490,000 ug/L.

• Oil and grease were not detected in any of the 27 wells sampled.

5,2,3 Round 2 Groundwater Analytical Resnlte

A total of 6 Round 1 wells were resampled (and MW-40) during the Round 2 groundwater 
sampling event (December 1994). The analytical results exceeding NJDEP GWQS for these 
samples are presented in Tables 5-8 to 5-11, and a complete summary of analytical results is 
provided in Appendix I. The results for the Round 2 sampling confirmed the Round 1 results 
forau 63 newly installed wells. Four previously installed OBG and Dames & Moore
overburden wells were resampled during Round 2. A summary of the Round 2 sampling results 
is provided below.

5.2.3.1 VOCs in Groundwater

USEPA TCL VOCs were detected at concentrations exceeding the NJDEP riagg nA GWQS 
groundwater standards in 9 of 67 wells. The VOCs exceeding the GWQS were TCE, PCE and 
UchcWoroethene. These compounds were detected only in Overburden wells. The results of
below* ****** presented “ Table 5“8, The v0Gs which exceeded GWQS are presented

• TCE was detected at concentrations exceeding the NJDEP GWQS of 1.0 ug/L at eight 
of 67 groundwater sampling locations (Figure 5-22). TCE exceeded the GWQS in 
overburden wells in Area 9 at MW-80A (12.0 ug/L); in Area 15 at MW-84A (8.0 ug/L); 
in Area 16 at MW-91A (32.0 ug/L); in Area 18C at MW-88A (3.0 ug/L); in Area 18D 
at MW-87A (3.0 ug/L); and at background well locations MW-40 (8.0 ug/L), MW-103A 
(8.0 ug/L) and MW-105A (3.0 ug/L).. TCE was not detected in any other well during 
Round 2 sampling.

• Total-1,2-Dichloroethene exceeded the NJDEP GWQS of 10.0 ug/L at four of 67 
groundwater sampling locations (Figure 5-23). This compound exceeded the GWQS in 
overburden wells in Area 15 at MW-84A (22.0 ug/L); in Area 16 at MW-92B (19.0 
ug/L) and at background locations MW-40 (11.0 ug/L) and MW-103A (48.0 ug/L). 
Total-1,2-Dichloroethene was detected at concentrations less than or equal to the GWQS 
in Area 6 at MW-96A (2.0 ug/L); in Area 16 at MW-91A (32.0 ug/.l); and in Area 18G 
at MW-88A (10.0 ug/L).
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o PCE exceeded the NJDEP GWQS of 1.0 ug/L at three of 67 groundwater sampling
IjwoS* ^igure 5'24)' PCE exceeded the GWQS in overburden wells in Area 18G at 
MW-87A (2.0 ug/L) and background wells MW-40(3.0 ug/L) and MW-103A (8.0 ug/L) 
This compound was not detected in any other weUs during Round 2.

Other target VOCs detected at 5 of 67 wells at concentrations below the NJDEP GWQS included

10131 Xylenes* To “ ** comparison of Round 1 and 
Roimd 2 VCX: sampling Table 5-8 presents Round 2 results for all VOCs which exceeded the
AroendixT"8 R°Und 1 SampUng‘ ComPlete results for VOC analyses are presented in 

5.2«3o2 SVOCs in Groundwater

^S1?^TCL SV0C s were not detected at concentrations exceeding the NJDEP GWQS at anv
rwne/°Tnd i Wei1S- TCn SVOCs were detected at 12 weUs « concentrations below the 
CjWQS. To aid m the companson of Round 1 and Round 2 SVOC sampling results, Table 5-9
presents Round 2 results for bis(2-ethylhexyl) phthalate, the only SVOC which exceeded GWQS 
during Round 1. Complete results for SVOC analyses are presented in Appendix I.

5.2o3o3 Metals and Cyanide in Groundwater

TAL/PPM metals were detected at concentrations exceeding the NJDEP GWQS 
at 25 of 67weUs (Table 5-10), including 17 overburden wells and 8 bedrock wells. Metals 
w ch exceeded the GWQS included aluminum, arsenic, cadmium, iron, manganese, nickel and 
sodium. As in Round 1, metals exceeding the GWQS in bedrock wells were primarily iron, 
manganese and sodium. Individual metal exceedances of the GWQS are presented below.

° exceeded the NJDEP GWQS of 50.0 ug/L at 18 of 67 locations (Figure 5-25)
Manganese exceeded the GWQS in Areas 4, 5, 6, 6B, 9, 11, 14, 16, 18A, OI and 
background locations in 10 overburden wells (127-1,460 ug/L) and 8 bedrock wells (54.9-
5,770 ug/L). Manganese was not detected at concentrations below the NJDEP GWOS 
during Round 2.

• Sodium exceeded the NJDEP GWQS of 50,000 ug/L at 12 of 67 locations (Figure 5-26). 
Sodium exceeded the GWQS in Areas 4, 6, 6A, 6B, 11, 14 and 18A at 8 overburden 
wells (144,000-3,900,000 ug/L) and 4 bedrock wells (123,000-3,820,000 ug/L). Sodium 
was detected at concentration below the NJDEP GWQS at 3 overburden (2 690-46 700 
ug/L) and 5 bedrock locations (17,800-123,000 ug/L) within Areas 1,5,7,9, 15, Ol’and 
background locations.

* exceeded the NJDEP GWQS of 300 ug/L at 15 of 67 locations (Figure 5-27). Iron 
exceeded the GWQS in Areas 1, 4, 6A, 6B, 8, 9, 11, 14, 16, 18A and OI in 9
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overburden wells (4,010-28,900) and 6 bedrock wells (500-13,500 ug/L). Iron was 
detected at a concentration below the NJDEP GWQS in Area 5 at MW-66 (106 ug/L).

• Aluminum exceeded the NJDEP GWQS of 200 ug/L at 12 of 67 locations, including 
wells within Areas 4, 5, 6, 6A, 6B, 8, 11, and OI (Figure 5-28). Aluminum 
concentrations exceeded GWQS in 10 overburden wells (226-6,010 ug/L) and 2 bedrock 
wells (554-7,850 ug/L). Aluminum was detected at concentrations below the GWQS in 
Areas 1, 18A and one background location in one overburden and two bedrock wells 
ranging from 29.9-120 ug/L.

• Arsenic exceeded the NJDEP GWQS of 8.0 ug/L at nine of 67 locations, including wells 
within Areas 4, 6, 6A, 6B, 11 and 16 (Figure 5-29). Arsenic concentrations exceeded 
the GWQS at 8 overburden wells ranging from 11.1 ug/L (MW-76B) to 22.5 ug/L (MW- 
97A). In addition, arsenic was detected at concentrations below the NJDEP GWQS in 
17 overburden wells (1.8-6.5 ug/L) and 6 bedrock wells (1.8-3.8 ug/L) within Areas 1, 
4, 5, 6, 8, 9, 14, 16, 19, background and Areas X,H and W.

• Cadmium exceeded the NJDEP GWQS of 4.0 ug/L at two of 67 locations (Figure 5-30). 
Cadmium exceeded the GWQS in Area 5 overburden wells MW-66 (4.3 ug/L) and MW- 
67 (5.0 ug/L). Cadmium was detected at concentrations below the NJDEP GWQS in
Areas 1, 4, 5, 6, 14, and 16 at nine overburden well locations ranging from 1.2-3.0 
ug/L.

• As shown in Figure 5-31, nickel exceeded the NJDEP GWQS of 100 ug/L at Area 6 
overburden well MW-96A (172 ug/L). Nickel was detected at concentrations below die 
NJDEP GWQS at 9 overburden wells (14.4-75.0 ug/L) and 2 bedrock wells (13.10-21.30 
ug/L).

Other metals detected in groundwater at concentrations below GWQS included barium, 
beryllium, calcium, chromium, cobalt, copper, lead, magnesium, mercury, potassium, selenium, 
silver, thallium, vanadium and zinc.

Cyanide was not detected in any of the 67 wells sampled during Round 2.

To aid in the comparison of Round 1 and Round 2 metals sampling results, Table 5-10 presents 
Round 2 results for the additional metals which exceeded GWQS during Round 1. Complete 
analytical results for all metals and cyanide samples are presented in Appendix I.

5.2.3.4 Pesticides/PCBs in Groundwater

USEPA TCL Pesticide and PCBs were not detected in any of the 67 wells sampled. To aid in 
the comparison of Round 1 and Round 2 pesticide sampling results, Table 5-11 presents the
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Round 2 results for aldrin, the only compound detected during Round 1 sampling. Complete 
analytical results for all pesticide/PCB samples are presented in Appendix I.

5o2„3o5 Dioxin/Furans in Groundwater

USEPA TCL Dioxin and Furans were not detected in either of the 2 wells sampled. The results 
for all TCL Dioxin and Furan samples are presented in Appendix I.

5o2o3o6 Thiodiglycol in Groundwater

Thiodiglycol was not detected in any of the 21 locations sampled. Complete results for all 
thiodiglycol samples are presented in Appendix I.

5.2.3o7 Explosives in Groundwater

Explosives were not detected in any of the 67 locations sampled. Complete results for Method 
8J30 sample analyses are presented in Appendix I.

5.2.3.8 Physical Properties/Characteristics of Groundwater

TOS, hardness, and oil and grease were only collected during Round 1, based on the work plan.
owever, water quality tests were performed on the groundwater that was developed, purged 

and sampled. Additional tests performed were pH, temperature, conductivity, salinity, eH, 
dissolved Oxygen (DO) and turbidity, as presented in Section 3.0.

SA QA/OC REVIEW OF LABORATORY RESULTS

A QC summary for Phase 2 RI groundwater data is presented in Appendix H. The OC review 
summarizes data versus CDAP compliance.

All analysis holding times were met as defined in Table 4-1 of the July 1995 CDAP Addendum 
with the following exceptions:

® Thiodiglycol: A total of 14 samples were analyzed one day past the hold time of 14 
days. Two samples were analyzed two days past the holding time of 14 days. Four 
samples were analyzed three days past the holding time of 14 days. The holding time of 
14 days is not an EPA established holding time, but rather a holding time established by 
the subcontract laboratory. The subcontract laboratory reports that thiodiglycol is known 
to be stable in water at least 30 days.

® Total Dissolved Solids: Sample GW1-MW-90C was prepared for total dissolved solids 
analysis three days past the holding time of seven days.
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All samples were analyzed for the correct compound and analyte lists and met PQLs as defined 
m Tables 2-2 through 2-6A of the CDAP Addendum with the Mowing exceptions:

VOCs: Due to matrix interferences, samples GW1-MW-13, GW1-MW-52B and GW1- 
MW-50 were diluted at 1:10. Quantitation limits were increased accordingly.

Metals: Due to matrix interferences, several samples were diluted at 1:2, 1:5, 1:10,
and/or 1:20 for arsenic, lead, and/or selenium. The quantitation limits were increased 
accordingly.

• Explosives: Due to insufficient sample volume provided by the field, sample GW1-MW- 
83A was prepared with 520 mL of sample volume rather than 950 mL as specified in the 
methodology. The quantitation limits were increased accordingly.

xSS? V0Cs’ base"neutral and acid compounds, and pesticides/PCBs PQLs 
NJDEP GWQS as explained in Section 2.2.1 of the July 1995 CDAP Addendum. A 
detailed discussion can be found in Appendix H, Section 3.0.

All laboratory blanks and field blanks were free from the target compound and analyte 
contamination above the PQLs defined in the CDAP Addendum with the following exceptions:

• Some volatile organic blanks contained the common volatile contaminant methylene 
chloride at levels less than four times the CRQL.

Some semivolatile blanks contained the common phthalate contaminants at levels less than 
four times the CRQLs.

* ?1Lmetals b^nk contained arsenic at a negative concentration greater than the PQL 
(2.23 ug/L).

• Trip blanks TB-16NOV94 and TB-18NOV94 contained the common volatile contaminant 
methylene chloride at levels greater than five times the CRQL.

precision “ overall %RPD of 99.4% was achieved. Precision criterion
of 20% RPD for groundwaters was used for all methods. The overall percent completeness 
(including Laboratory Quality Control Samples and Matrix Quality Control Samples) for 
g?“^wat!ILand Wank water samples was 97.0%, which exceeded the completeness goal 
of 95%. The calculation of completeness evaluated the laboratory-generated data and was 
independent of the data evaluation performed by TDMS.

All data generated by the laboratory were subjected to data evaluation performed by TDMS. 
Some organic and inorganic results were qualified as estimated (J) as a result of not meeting
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specific QC requirements. These results can be used "as is", as per NJDEP guidelines. Some 
metals and organic compounds were not detected at PQLs exceeding the GWQS; however, the 
majority of these metals and organic compounds are not of concern. Several nondetections of 
selenium and tetryl results were rejected during TDMS data evaluation due to low QC spike 
recoveries. The nonrejected data, however, indicate that they are not contaminants of concern 
m the groundwater. All SW-846 method protocols were fully followed for the samples 
{Jr**™* postdigestion spike analyses and/or reextractions/reanalyses to further document matrix
cwa^f1106! f°r, “"!!? SaTples' No ftlrther method-driven corrective action is required as per 
bW-Wbprotocols. Therefore’ to nonrejected data are sufficient to support an evaluation of the 
extent of groundwater contamination within the former Arsenal.
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SECTION 6.0

NATURE AND EXTENT OF CONTAMINATION OF CONCERN

The nature and extent of groundwater contaminants of concern at the former Arsenal was 
determined based on the analytical results of soil, groundwater, surface water and sediment 
sampling events. Groundwater contour maps based on three rounds of water level monitoring 
were used to determine the direction and hydraulic gradients associated with the overburden and 
bedrock aquifers. Compound-specific contaminants of concern, contamination plume locations 
and potential source areas for contamination have beat identified. The main groundwater 
contaminants of concern at die former Arsenal are VOC and metal compounds. In addition, 
potential on-site and off-site sources (DOD and non-DOD) of groundwater contamination are 
addressed.

6.1 VOC CONTA [ATION IN GROUNDWATER

Consistent with the results of the SGWS investigation, plumes of VOC contamination have been 
identified and confirmed based on two rounds of monitoring well groundwater sampling The 
main VOC contaminants of concern are TCE, PCE and total-1,2-DCE, with contaminants of 
lesser frequency being 1,2-DCA, benzene, chlorobenzene, dichlorobromomethane and vinyl 
chloride. Benzene, chlorobenzene, 1,2-DCA» dichlorobromomethane and vinyl chloride were 
each detected at five or fewer wells out of the 119 wells sampled site-wide during the Phase 2 
RI. During the Round 1 groundwater sampling event, benzene was detected above the GWQS 
at five of 119 locations sampled; chlorobenzene was detected above the GWQS at two of 119 
locations sampled; 1,2-DCA was detected at two of 119 locations sampled; 
dichlorobromomethane was detected at one of 119 locations sampled; and vinyl chloride was 
detected at five of 119 locations sampled. The VOCs 1,2-DCA, benzene, chlorobenzene, 
dichlorobromomethane and vinyl chloride were not detected in any of the 67 wells sampi«i 
during the Round 2 groundwater sampling event. The suspected source areas of the main VOCs 
of concern are consistent with those previously identified during the SGWS investigation and are 
evaluated below. It should be noted that the SGWS data performed by WESTON is consistent 
with an NJDEP-approved work plan and the NJDEP Technical Requirements. The water quality 
information obtained during the SGWS is similar to that from a monitoring well, except that the 
sampling procedures and analytical data are not reproducible. Additionally, SGWS locations 
lack subsurface soil stratigraphy information which would be collected at monitoring wells. This 

lack of geologic data can potentially complicate the interpretation of the SGWS data due to the 
presence of these stratigraphic units. Specifically, WESTON can not be sure whether pertain 
SGWS locations were collected above or below confining units (i.e., MM), thus affecting the 
data interpretation.
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It is significant to note that PCE and TCE degradation compounds were detected in this AOC 
as weU as other AOCs offsite. The degradation of PCE and TCE in groundwater is well 
documented in current literature and indicates that natural attenuation (via the process of natural 
anaerobic degradation) is occurring within VOC plumes at the former Arsenal. The presence 
of breakdown products such as total-1,2-DCE, 1,1-DCE, chloroethane and vinyl chloride 
indicate that the sources of the VOCs are not recent, as there has been sufficient time for
b^S?^2r°dUftS t0 form” However, a specific timeline for the natural anaerobic degradation 
of PCE/TCE at the site has not been determined.

6X1 AQC 1 - Vicinity of Raritan Pfara T anH IT

AOC 1 is located within the northeastern portion of the former Arsenal, near the Ramada and 
Hohday Inn hotels, approximately 3,000 feet upgradient of Area 15. This plume underlies 
background areas near MW-40 and is assumed to extend northward upgradient of the background 
mw-103 weU cluster. The eastern, western and southern boundaries of this plume were 
esbmated by using five SGWS investigation locations (SGW-16, SGW-121, SGW-122, SGW-145 
and SGW-146) and two monitoring wells (MW-103A and MW-40) (Figure 5-1).

7? plTe contains TCE’ total 1 ’2-DCE PCE (Figures 5-2,5-3, and 5-4). PCE was
detected above die NJDEP GWQS of 1.0 ug/L at MW-103A (8.0 ug/L) during Round 1 (Figure

Round 2’ PCE was detected at MW-103A (8.0 ug/L) and MW-40 (3.0 ug/L) 
(Figure 5-24) Total 1,2-DCE was detected above the GWQS of 10.0 ug/L at MW-103A (40.0

ns RTl! 5'3)* Durin8 Round 2, total 1,2-DCE was detected at MW-103A
rwnc"8?'? J^"40 (1L0 U8/L) 5‘23)- TCE was detected above the NJDEP
GWQS of 1.0 ug/L at MW-103A (7.0 ug/L) during Round 1 (Figure 5-2). During Round 2,

dfteCted at (8-° U8/L) ^ MW-40 (8.0 ug/L) (Figure 5-22). Total VOC
SGWS results were confirmed by Round 1 and Round 2 monitoring well sampling. Total VOC 
concentrations at SGWS locations SGW-23 (24.1 ug/L) and SGW-120 (3.4 ug/L) correlated 
reasonably well with groundwater sampling results. Total targeted VOC concentrations detected
ST8 Within A0C 1 were 550 U«/L (MW-103A), and during Round 2 were
64.0 ug/L (MW-103A) and 44.0 ug/L (MW-40).

pie AOC 1 plume movement trend is southeast, consistent with overburden LS groundwater 
flow directions (Figure 4-10, 4-11 and 4-12). TCE values from both sampling rounds indicate 
similar concentrations over a one month period, with the plume migration emanating from an 
off-site source. TCE and total-1,2 DCE were detected above the GWQS in Area 15 (MW-84A) 
m hne with the downgradient flow direction of the AOC 1 plume. Based on the absence of 
VOCs at seven SGWS points and two monitoring wells (MW-83A and MW-85A) upgradient of 
Area 15, the AOC 1 plume does not appear to be associated with the Area 15 VOCs. This 
information indicates that another on-site source of VOC exists upgradient of MW-84A.
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Based on information presented in the Limited Surrounding Land Use Survey Report (Appendix 
C), the former Fedders Air Conditioner Corporation or New York Times facility are potential 
sources of the VOC contaminants detected in MW-103A. The Fedders facility had a 
documented septic disposal area, dram storage area and a storm sewer system. Petroleum 
hydrocarbons, PAHs and VOCs were detected in soil borings in the vicinity of these facilities. 
Another potential source of VOC contamination in this area is the former Edison Township 
sewuge treatment plant located near the entrance to Raritan Centra-. During the construction of 
me Holiday Inn, soil contamination was reportedly encountered and remediated in this area.

6.1.1.1 Associated Soil Contamination

^ samples were not collected for chemical analysis during the installation of the MW- 
103 or near Raritan Plaza I, the relationship of soil contamination to groundwater
contamination m this AOC 1 cannot be evaluated. During the drilling of the MW-103 duster 
(Appendix A), HNu readings of soil samples did not indicate any soil contamination.

6.1.1.2 Associated Surface Water and Sediment Contamination

Sm^ce watraand sediment samples were not collected for chemical analysis in the vicinity of 
AUC i’ AOC 1 1S Physically located within both the East Ditch and Black Ditch Drainage 
Areas (Figure 4-22). The relationship of surface water and sediment contamination to 
groundwater contamination within AOC 1 cannot be evaluated.

6«1«2 AOC 2 - Area 18C Building

AOC 2 is located within the north central portion of the former Arsenal, beginning near Building 
256 m Area 18C. The AOC 2 plume extends southeast, underlying the physical boundaries of 
Areas 2,3 mid Building 151 (Figure 5-1). The northern border of this plume is estimated to be 
just south of the Inland Container Corporation property. The southern border of the plume has 
been estimated to be approximately half-way across Areas 2 and 3. The western border has 
been estimated to be the northeastern tip of Area 18C, and the eastern border of the AOC 2 
plume is just east of the Building 151 boundary. These borders were determined by Round 1 
groundwater sampling results from five overburden wells and from 12 previous SGWS locations. 
VOCs were not detected in groundwater samples collected from MW-15, MW-18, MW-104A/C 
and MW-SA4 well locations.

AOC 2jauiw coittnns TCE, total 1,2-DCE, PCE, vinyl chloride and benzene (Figures 5-2,
5-5 5_6)’ PCE was ejected above the NJDEP GWQS of 1.0 ug/L at MW-SPCI4

(22.0 ug/L), MW-SA5 <22.0 ug/L), MW-81A (31.01 ug/L), and MW-58 (13.0 ug/L) during 
i5^!8urc 1-06,11.2-DCE was detected above the GWQS of 10.0 ug/L at MW- 

SPQ4 (36J0 ug/L), MW-SA5 (220 ug/L), MW-81A <260 ug/L) and MW-13 (180 ug/L) during 
Round 1 (Figure 5-3). TCE was detected above the NJDEP GWQS of 1.0 ug/L at MW-SPCI4
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(1!°>Ui^Iiof^SA? 040 Ug/L)’ MW'81A <590 U«/L). MW-13 (300 ug/L), MW-14 (7.0 ug/L) 
« 10 Ug/L^during Round 1 (Figure 5-2). Benzene was detected above the NJDEP 

GWQS of 1.0 ug/L at MW-13 (72.0 ug/L) during Round 1 (Figure 5-6). Vinyl chloride was 
detected above the GWQS of 5.0 ug/L at MW-SA5 (16.0 ug/L) and MW-81A (10.0 J ug/L) 
during Round! (Figure 5-5). As proposed in the Work Plan, the monitoring wells in the

2 Were not samPled during the Round 2 groundwater sampling event. Total 
voc SOWS results were confirmed by Round 1 monitoring well sampling. Total VOC
srwfi^nJ1 nat °'° Ug/L)’SGW'22 (L9 Ug/L>> SGW-30 (3.0 ug/L),

£«° ^ LSG 94 (13’320 Ug/L)’ SGW'95 C40-0 ug/L), SGW-96 (244 ug/L), 
SGW-97 (2.9 ug/L), SGW-150 (1.0 ug/L) and SGW-151 (3.5 ug/L), correlated very well with 
momtonng well sampling results. Total targeted VOC concentrations detected at wells within 
AOC 2 ranged from 123 ug/L (MW-58) to 893 ug/L (MW-81A) during the Round 1 
groundwater sampling event. The AOC 2 plume trends in a southeasterly direction, consistent 
wirn overburden LS groundwater flow directions (Figure 4-10, 4-11 and 4-12).

??? A°C 2 Plume is located in the vicinity of Budding 256, and is suspected to be related to 
mstonc BOD operations and liquid waste disposal into a leachfield. A hand drawn leach field 
at the northeast comer of Building 256 is indicated on the Raritan Arsenal "Master Plan of
SSX*!8""1?? SeW6r System Dated 26 September 1952". Information obtained by 
V^TONcould not confirm that VOCs were used in the building. Benzene was detected at one 
location (MW-13) within AOC 2. Based on its distribution, the source of benzene in 
groundwater does not appear to be related to the PCE, TCE and DCE detected within AOC 2. 
Historical groundwater sampling results from monitoring wells located in the vicinity of Building
151 indicated that elevated halogenated VOCs were present throughout this area of the former
Arsenal.

Additional investigations are planned in the Budding 256 area, with test pits and soil
h> be collected as part of the Work Plan Addendum. The purpose of these work activities is to
determine if the Building 256 leachfield is the source of VOC contaminants identified in 
groundwater.

6.1.2.I Associated Soil Contamination

Soil samples have not been collected for chemical analysis in the vicinity of Building 256. The 
relationship of soil contamination to groundwater contamination in AOC 2 cannot be evaluated 
at mis time. Based on me Work Plan Addendum, a test pit and soil sampling program will be
performed. Test pits and possible geoprobe sampling will be performed to evaluate potential 
sources of contamination,
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6.1.2.2 Associated Surface Water and Sediment rnntaminatinn

Surface water sampling locations SW-1812, SW-1813, SW-1814, SW-1815, SW-1816 and SW- 
1817 were closest to the suspected source area at Building 256. Surface water analyses detected 
VOCs at SW-1813 (2.0 J ug/L of 1,1-DCE), SW-1814 (2.0 J ug/L of 1,1,1-TCA) and SW-1815 
(5.0 ug/L of TCE and 14.0 J ug/L of 1,1-DCE), located directly south of Building 256. The 
VOCs detected in surface water are most likely related to groundwater infiltration of VOCs from 
the AOC 2 plume and subsequent interception of groundwater with a surface water body. All 
other nearby surface water locations (SW-1812, SW-1816 and SW-1817) did not indicate 
detectable amounts of VOCs. VOCs were not detected in sediments in the nearest sampling 
locations.

TCE concentrations are higher in groundwater than in surface water in the vicinity of AOC 2. 
Groundwater discharge is a likely contributor to TCE contamination in surface water. This is 
particularly true in Area 18C, where the lower portion of the Area 18C stream (Figure 4-21) 
was found to be a "gaining" stream as shown by water levels in MW-EPA-2A and SG-12 (Table 
4-6). Comparisons of surface water elevations to groundwater elevations between three rounds 
of data (Table 4-6) indicate that groundwater is providing a source of water for surface water 
streams in Area 18. The average hydraulic head difference between SG-12 and MW-EPA2A 
is 13.40 feet; between SG-14 and MW-7 is 5.51 feet; and between SG-14 and MW-8 is 7.59

6.1.3 AOC 3 - Owens-Illinois

AOC 3 is located in the northwestern portion of the former Arsenal, bordered by Route 514 
(Woodbridge Avenue) to the northwest, to the south by the USEPA complex, and to the east by 
Inland Container Corporation. Eight SGWS locations and one monitoring well (MW-88A) 
assisted in defining the VOC plume at AOC 3. Total VOC concentrations at SGWS locations 
SGW-12 (203 ug/L) and SGW-20 (21.9 ug/L) clarified and defined the extent of the AOC 3 
plume (Figure 5-1). A location near the rear of the Owens-Illinois building is believed to be a 
potential source area. The AOC 3 plume extends beyond the physical boundary of the Owens- 
Illinois property. The plume location was not clearly confirmed by groundwater sampling, 
except for a MW-88A, which detected TCE (4.0 ug/L) and total-1,2-DCE (17.0 ug/L) (Figures 
5-2 and 5-3). The MW-88A location is believed to be at the leading edge of the VOC plume, 
based on the groundwater and SGWS investigations. TCE was not detected in monitoring well 
MW-82A, which is located in the middle of the borings advanced at Owens-Illinois at the 
location of the former aboveground tank term.

Based on the Work Plan Addendum, additional groundwater sampling of wells in Areas 18B, 
18C, 18D, 18E, 18F and 18G has been proposed. One round of groundwater samples will be 
collected from MW-EPA4A, MW-EPA5A, MW-EPA6A and MW-EPA7A. This sampling will 
provide additional information by which the AOC 3'plume can be evaluated.
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6.1.3.1 Associated Soil Contamination

Eight soil borings were drilled and a monitoring well installed within the location of the former 
aboveground tank farm on the Owens-Illinois property as part of the Phase 2 RI. The results 

"“j™1 brings ^ presented in the Owens-Illinois ROI Soils report. The report indicated 
that TCE was detected in sample SS-OW04A at a concentration of 0.004 J mg/kg. The low 
concentration of TCE present in the soil at the former tank farm location at Owens-Illinois does 
not appear to be impacting groundwater quality.

6«lo3«2 Associated Surface Water and Sediment Cnntnmlnntiftw

311(1 sediment samPies were not collected for chemical analysis within the boundary 
I AOC 3 is Physically located within the Red Root Creek Drainage Area (Figure 4-
22); Surface water and sediment samples were collected downgradient of AOC 3 in the Area
18C streams. VOCs were detected in surface water in the Area 18C streams and may be 
associated with AOC 3. y

6X4 AQC 4 - Former Pond at Arm. ISA

AOC 4 is located m the north central portion of the former Arsenal. A VOC plume extends in 
a southeasterly direction from Area 18A; encompassing Areas 1, 18B, 18C, 19 and 20. The 
plume was defined by using SGWS and Round 1 groundwater results. Thirteen SGWS locations 
and groundwater sampling results from wells in Area 18A (MW-EPA2A and MW-71C) Area 

31,(1 MW‘57>’ ^ 20 (MW-10) and Area 1 (MW-7, MW-8, MW-9, MW^T 

MW-89A and MW-89C) were used to evaluate plume size and extent (Figure 5-1). The unusual 
shape of the AOC 4 plume is likely due to potential multiple source areas and variations in the 
saturated thickness and the presence of fine-grained materials (clays and silts) in the LS.

Pf AOC 4 J>lume contains TCE, total 1,2-DCE, PCE, vinyl chloride and benzene (Figures 5-2, 
5-3, 5-4,5-5, and 5-6). TCE was detected above the NJDEP GWQS of 1.0 ug/L at MW-7 (5.0 

(?2.° ug/L), MW-31 (48.0 ug/L), MW-46A (27.0 ug/L), MW-87A (7.0 ug/L) 
S?,, o-T A ug/> during Round 1 (Figure 5-2). During Round 2, TCE was detected at 
MW-87A (5.0 ug/L) and MW-88A (3.0 ug/L) at concentrations exceeding the NJDEP GWQS 
(Figure 5-22). Total 1,2-DCE was detected above the GWQS of 10.0 ug/L at MW-EPA2A (160 
ug/L) MW-8 (14.0 ug/L), MW-31 (13.0 ug/L), MW-46A (120 ug/L), and MW-88A (17.0 
ug/L) during Round 1 (Figure 5-3). During Round 2, total 1,2-DCE was not detected at any 
locations within AOC 4 above the NJDEP GWQS. PCE was detected above the GWQS of 1.0 
ug/L at MW-87A (2.0 ug/L) during both the Round 1 and 2 groundwater sampling events 
(Figures 5-4 and 5-24). Benzene was detected above the NJDEP GWQS of 1.0 ug/L at MW- 
46A (1.8 ug/L) during Round 1 (Figure 5-6). During Round 2, benzene was not detected at any 
toca&ons within AOC 4 above the NJDEP GWQS. Vinyl chloride was detected above the 
GWQS of 5.0 ug/L at MW-EPA2A (38.0 ug/L) and MW-46A (13.0 ug/L) during Round 1
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(Figure 5-5). During Round 2, vinyl chloride was not detected at any locations within AOC 4 
above the NJDEP GWQS. It should be noted that many of the OBG and Dames & Moore wells 
which detected VOCs during Round 1 were not sampled during Round 2.

Total VOC SGWS results were confirmed by Round 1 and 2 groundwater sampling. Total VOC 
81 SGWS locations SGW-27 (11.7 ug/L), SGW-35 (24.5 ug/L), SGW-36 (310

S’fifml4 Ug/L)’ SGW"76 G-7 SGW-83 (104 ug/L), SGW-84 (66.8 ug/L), 
SGW:^.(20-1 SGW-89 (2.5 ug/L), SGW-92 (2.2 ug/L) and SGW-140 (6.3 ug/L) 
correlated very well with groundwater sampling results (Figure 5-1). Total targeted VOC 
^cen"an„°"s„f“' monitoring wells associated with AOC 4 tanged from 8.0 ug/L (MW-8) to 
199 dunn8 Round *■ Du™8 Roonn 2, total targeted VOC concentrations
ranfdft01?> (MW'89A)10 7 0 “8^- (MW-87A). The AOC 4 plume is trending in a
soud^^y direction consistent with overburden LS groundwater flow directions (Figure 4-10,

Army.fond Area was a manmade, unlined impoundment that was 
historically utilized as a dumping ground. It is one of the main potential sources of groundwater 
contamination at the site.

6.1.4.1 Associated Soil Contamination

FT Corporation conducted an investigation and performed remediation activities in Area 18A
ireTr^f16™1992 « February 1993» under ^ direction of the Omaha District of the 
12“ ♦PT8 f1! mvestlJ8atlon remediation in Area 18A, IT Corporation removed oily 
residues, tar-hke sludges and grossly contaminated soils from the pond. Approximately 15,000 
gallMis of surface water and 4« drum carcasses were removed. Although remediation of visibly 
contaminated sals within Area 18A was completed, evaluation of the draft closure report 
indicated that residual levels of contamination remained in the soil at the site. The analytical
IST5,0! “? 8011 “npleS “Uected fr™ Ik pond indicated elevated concentrations of
ilh, 1,2-ix.A, xylenes, PAHs and a variety of other VOCs, SVOCs and pesticides.

The analytical results of soil samples collected as part of the Phase 2 RI in the vicinity of the 
former PO"d at Area 18A indicated that xylene was present at a concentration of 15.0 mg/kg in 
sample S5-18A16C (9.5 to 10.0 feet BGS), exceeding the NJDEP IGWSCC of 10.0 mg/kg. All 
other soil samples collected for VOC analysis during the Phase 2 RI mntaimvi VOC 
oonctmttabons below the most stringent NJDEP soil cleanup criteria. Other soil sampling within
tijeAOC 4 plume indicated the following VOCs were present in the soil at concentrations below 
NJDEP soil cleanup criteria:

* detected “ Area 18A soil samples SS-18A06A, SS-18A06B, SS-18A06C and SS-
18A11B at concentrations ranging from 0.005 J mg/kg to 0.039 mg/kg. Groundwater
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samples collected from five monitoring wells located in the vicinity of Area 18A detected 
TCE at concentrations exceeding the NJDEP GWQS ranging from 2.0 ug/L to 82.0 ug/L.

y??!/»2'DCE WaS detected “ ^ 18A samples SS-18A06A, SS-18A06C and SS- 
18A11B at concentrations ranging from 0.004 J mg/kg to 0.990 J mg/kg. Groundwater
sample collected from two monitoring wells located in the vicinity of Area 18A detected
1,2-DCE at concentrations exceeding the NJDEP GWQS ranging from 120 ug/L to 160

° ’2_DCE was detected in Area 1 soil sample SS-0101C at a concentration of 0.017
J mg/kg. Groundwater samples collected from two monitoring wells located in the vicinity 
of Area 1 detected 1,2-DCE at concentrations exceeding the NJDEP GWQS ranging from
3.0 ug/L to 14.0 ug/L.

@ detected “ ^ 19 3011 SS-1937A (2.0 to 2.5 feet BGS) and SS-1937B
£ ^BG?) at “!lcentrations of °-055 mg/kg and 0.030 mg/kg, respectively.

Soil boring 1937 is located m the northeast corner of Area 19.

Based on the recommendations in the Area 18A ROI soils report, some additional soil sampling 
and test pits are planned for this area to evaluate potential remaining locations of soil 
contamination. A geophysical survey was performed within Area 18A and detected several 
subsurface anomalies. These anomalies will also be investigated.

6.1A2 Associated Surface Water and Sediment Contamination

The analytical results of the surface water and sediment investigation indicate that TCE was
SU?^Ce Water locations associated with the Area 18B stream (SW-1808 and

bW-i8U9) and the Area 18B lower stream (SW-0101, SW-0102, SW-0103 and SW-0104). TCE 
was detected in two of the seven surface water sample locations in the Area 18B stream at 
concentrations of 16.0 ug/L (SW-1808) and 14.0 ug/L (SW-1809). TCE was not detected in the 
western portion of Area 18B stream at locations SW-1803 through SW-1807. TCE was 
m toe Area 18B lower stream at surface water locations SW-0101 (20.0 ug/L), SW-0102 (18 0 
ug/L), SW-0103 (16.0 ug/L) and SW-0104 (13.0 ug/L).

The surface water sampling locations within the Area 18B and 18C streams where TCE was 
detected correspond to toe AOC 4 groundwater plume of TCE identified in this area. Since 
groundwater TCE concentrations (undetected to 82.0 ug/L) were generally higher than surface 
water concentrations (undetected to 20 ug/L), and groundwater elevations are within 10 feet of 
toe ground surface in this area of toe site, it is likely that toe surface water TCE contamination 
observed m this area is related to groundwater seepage into these streams. This is also 
supported by staff gauge data from SG-14 in toe lower 18B stream, which suggests toe stream 
is gaming groundwater in this vicinity. Comparisons of surface water elevations to
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groundwater elevations between three rounds of data (Table 4-6) indicate groundwater is 
providing a source of water for surface water streams in Area 18. Average hydraulic head 
differences between SG-12 and MW-EPA2A is 13.40 feet, between SG-14 and MW-7 is 5.51 
feet, and between SG-14 and MW-8 is 7.59 feet

6.1.5 AOC 5 - Area 10 Tennis Court Area

AOG 5 is located within the northwestern portion of the former Arsenal, near the tennis courts 
in Thomas Edison County Park, upgradient of Area 19 (Figure 5-1), This small plume underlies 
Area 10, and is of limited extent within Area 10. The borders of the AOC 5 plume woe 
defined based on VOC results from five SGWS locations. The extent of the AOC 5 plume was 
based on total VOC concentrations at SGWS locations SGW-25 (110 ug/L) and SGW-119 (23.7 
ug/L) (Figure 5-1). There are no nearby monitoring wells with which to correlate the Round 
1 groundwater sampling results to the SGWS results. The nearest monitoring wells 
downgradient of AOC 5 are MW-56 and MW-70A. VOCs were not detected in the groundwater 
samples collected from either MW-56 or MW-70A.

Potential sources for this small plume include a historical storage shed for oil, activity related 
to Magazines 402, 406 and 407 (based on die Dames & Moore Archival Report), or activity 
related to non-DOD sources of VOCs (such as past construction operations, storage and vehicle 
maintenance in the County Park). The Area 10 Draft ROI dated August 1994 indicates that soil 
AOC 3 (Stained Area Between Tennis Courts and Baseball Field No. 1) is located within 
groundwater plume AOC 5. The analytical soil results from the three borings advanced with 
the soil AOC 3 did not detect any VOCs, except methylene chloride and acetone at very low 
concentrations. Arsenic was the only compound present within the soil in this area at 
concentrations exceeding NJDEP soil cleanup Criteria.

6.1.5.1 Associated Soil Contamination

Surface soil sampling conducted in this area by Dames & Moore did not detect organic soil 
contamination above either the NJDEP RDCSCC or IGWSCC. Three soil borings were drilled 
within AOC 3 (Stained Area Between Tennis Courts and Baseball Field No. 1) during the Phase 
2 RI, as presented in the Area 10 Draft ROI dated August 1994. Soil AOC 3 in Area 10 is 
located within groundwater plume AOC 5. The Phase 2 RI soil sampling did not detect any 
VOCs of concern.

6.1.5.2 Associated Surface Water and Sediment Contamination

Surface water and sediment samples were not collected in the immediate vicinity of AOC 5. 
AOC 5 is physically located within the County Park Drainage Area (Figure 4-22).
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6.L6 AOC 6 - Area 19

AOC 6 is physically located within Areas 9, SO and 19 in the central and western portions of 
the former Arsenal (Figure 5-1). AOC 6 plume is bordered on the north and west by Area 10, 
on the south by Area 19, on the west by Area 10, and on the east by Areas 8 and 19. AOC 6 
was delineated on the basis of groundwater sampling results from five monitoring wells during 
Round 1 and 13 SGWS locations (Figure 5-1).

The AOC 6 plume contains TCE, total 1,2-DCE, PCE and benzene (Figures 5-2, 5-3, 5-4 and 
5-6). TCE was detected above the NJDEP GWQS of 1.0 ug/L at MW-47A (30.0 ug/L), MW- 
48A (8.0 ug/L), MW-48B (24.0 ug/L) and MW-80 (11.0 ug/L) during Round 1 (Figure 5-2). 
During Round 2, TCE was detected in MW-80A (12.0 ug/L) at a concentration exceeding the 
GWQS (Figure 5-22). PCE was detected above the NJDEP GWQS of 1.0 ug/L at MW-48A 
(16.0 ug/L) and MW-48B (3.0 ug/L) during Round 1 (Figure 5-4). During Round 2, PCE was 
not detected at any locations within AOC 6 above the NJDEP GWQS. Total 1,2-DCE was 
detected above the GWQS of 10.0 ug/L at MW-47A (110 ug/L) during Round 1 (Figure 5-3). 
During Round 2, total 1,2-DCE was not detected at any locations within AOC 6. Benzene was 
detected above the GWQS of 1.0 ug/L at MW-47A (7.0 ug/L) during Round 1 (Figure 5-6). 
During Round 2, benzene was not detected at any locations within AOC 6. It should be noted 
that monitoring wells installed by OBG and Dames & Moore were not sampled during Round 
2, consistent with the approved Work Plan.

Total VOC SGWS results were confirmed by the Round 1 and 2 groundwater sampling. Total 
VOC SGWS results from 13 locations ranged in concentration from 1.1 ug/L to 4,280 ug/L, and 
correlated reasonably well with groundwater sampling results. Total VOC concentrations in 
wells MW-47A, MW-48A/B and MW-80A, associated with AOC 6, ranged in concentration 
front 11.0 ug/L (MW-80A) to 149 ug/L (MW-47A). The AOC 6 plume trends east-west, 
consistent with overburden LS groundwater flow directions (Figure 4-10, 4-11 and 4-12).

The source of the AOC 6 plume is unknown, but may be related to possible DOD-related storage 
activities (Historical Archival Report indicates oil and grease waste storage aggnriatpd with 
Building 520), handling of VOCs in magazines, or other more recent site activities not related 
to previous DOD activities (light manufacturing or industrial processes). AOC 6 is located 
downgradient of AOC 4, presently associated with the former pond at Area 18A, but there does 
not appear to be any connection between the plumes.

6alo6ol Associated Soil Contamination

Dames & Moore and OBG soil investigations in this area did not detect organic contaminants 
above either the NJDEP RDCSCC or IGWSCC. However, OBG detected low concentrations 
of toluene in several deep soil samples. A soil gas survey performed by Dames & Moore during
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the Phase 1 RI detected low concentrations of VOCs (TCE and BTEX) in the soil. The results 
of the Phase 2 RI soil sampling did not indicate any VOCs of concern.

6.1.6.2 Associated Surface Water and Sediment Contamination

TCE was detected in surface water within the Northeastern Wetlands of the Old Red Root Creek 
Drainage Area in Area 19. TCE was detected at surface water locations SW-1908 (20.0 ug/L), 
SW-1909 (3.0 ug/L) and SW-1910 (7.0 ug/L). The presence of TCE in surface water may be 
related to groundwater contamination. However, the nearest staff gauge (SG-5) and monitoring 
well (MW-54) indicate a consistent trend of "losing stream" (Table 4-6). The average hydraulic 
head difference between three rounds of water level measurements is 0.91 feet. This suggests 
that surface water may be contributing to groundwater contamination; however, there is not 
sufficient information available at this time to mate a definitive determination. Monitoring wells 
MW-48A (8.6 ug/L) and MW-48B (24.0 ug/L) contained TCE at concentrations exceeding the 

NJDEP GWQS during the Round 1 sampling event. These two wells are located upgradient of 
Old Red Root Creek.

6.1.7 AOC 7 - Area 7

AOC 7 is located within the north-central portion of the former Arsenal (Figure 5-1). The AOC 
7 plume underlies Area 7 and trends southeasterly direction toward Area 6. The AOC 7 plume 
has been delineated by five SGWS locations (SGW-54, SGW-98, SGW-99, SGW-lOO and SGW- 
102) and two monitoring wells (MW-11 and MW-59) (Figure 5-1).

The AOC 7 plume contains TCE, total 1,2-DCE, PCE, vinyl chloride, benzene, chlorobenzene 
and 1,2-DCA (Figures 5-2, 5-3, 5-4, 5-5, 5-6, 5-7 and 5-8). TCE was detected above the 
NJDEP GWQS of 1.0 ug/L at MW-11 (9.0 ug/L) and MW-59 (13.0 ug/L) during Round 1 
(Figure 5-2). PCE was detected above the NJDEP GWQS of 1.0 ug/L at MW-11 (3.0 ug/L) 
during Round 1 (Figure 5-4). Total 1,2-DCE was detected above the GWQS of 10.0 ug/L at 
MW-11 (16.0 ug/L) and MW-59 (21.0 ug/L) during Round 1 (Figure 5-3). Benzene was 
detected above the NJDEP GWQS of 1.0 ug/L at MW-11 (4.0 ug/L) and MW-59 (50.0 ug/L) 
during Round 1 (Figure 5-6). Vinyl chloride was detected above the NJDEP GWQS of 5.0 ug/L 
at MW-59 (15.0 ug/L) during Round 1 (Figure 5-5). Chlorobenzene was detected above the 
GWQS of 4.0 ug/L at MW-11 (82.0 ug/L) and MW-59 (450 ug/L) during Round 1 (Figure 5-7). 
The VCX: 1,2-DCA was detected above the GWQS of 2.0 ug/L at MW-11 (14.0 ug/L) and MW- 
59 (16.0 ug/L) during Round 1 (Figure 5-8). MW-11 and MW-59 woe not resampled during 
Round 2, as per the Work Plan.

Total VOC SGWS results were confirmed by the Round 1 groundwater sampling. The total 
VCX: concentrations at SGWS locations SGW-45 (370 ug/L) and SGW-101 (42.7 ug/L) 
correlated very well with groundwater sampling results. Total VCX: concentrations in 
monitoring wells associated with AOC 7 ranged from 162 ug/L (MW-11) to 580 ug/L (MW-59).
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Potential sources for the VOC contamination identified in AOC 7 include a possible former 
aboveground storage tank, a former ammunition renovation plant, a former TNT sump and the 
current PSE&G vehicle maintenance facility.

$oio7ol Associated Soil Contamination

lie results of the Dames & Moore soil gas survey indicated the possible presence of VOCs in 
\/r»r.UbS^?Ce ***** A subse^uent sample location (B7-1) contained elevated concentrations of

„ e 16511115 *e Phase 2 RI soil sampling conducted in Area 7 indicated the presence 
of the following VOCs of concern.

Total 1,2-DCE was detected in Area 7 soil samples SS-0701A, SS-0701B, SS-0705A, SS- 
0709A and SS-0709B of concentrations ranging from 0.002 J mg/kg to 0.110 mg/kg. 
Total 1,2-DCE concentrations in groundwater samples collected from MW-11 and MW-59 
m AOC 7 ranged from 16.0 ug/L to 21.0 ug/L, respectively.

° TCE ^ detected in Area 7 in soil sample SS-0705A (1.0 to 1.5 feet BGS) at a 
concentration of 0.007 mg/kg. Groundwater samples collected from monitoring wells
MW-11 and MW-59, located in AOC 7, detected TCE at concentrations of 9.0 ug/L and
13.0 ug/L, respectively.

° PCE was detected in Area 7 in soil sample SS-0705A (1.0 to 1.5 feet BGS) at a
^“"tration of 0 034 3 m8/kg- Groundwater samples collected from monitoring wells 
MW-11 and MW-59 detected PCE at concentrations of 3.0 ug/L and 13 0 ue/L 
respectively. ’

6X7»2 Associated Surface Water and Sediment Contamination

Srnface water and sediment samples were collected from the Area 20 Ditch, Area 8 Pond and 
Red Root Creek for chemical analyses in the vicinity of AOC 7. AOC 7 is physically located 
withm the Red Root Creek Drainage Area (Figure 4-22). VOCs of concern were not detected 
“ ?? or sediment samples collected in the vicinity of Area 7, with the exception
or SD-2002. Sediment sample SD-2002 was collected in Area 20 and contained 0.002 J me/ke 
of total 1,2-DCE. 6

6«2 METALS CONTAMINATION IN GROUNDWATER

Based on the Phase 2 RI groundwater sampling results, the total metal concentration of 
aluminum, antimony, arsenic, cadmium, chromium, iron, lead, manganese, mercury, nickel and 
sodium exceeded the NJDEP GWQS in one or more monitoring wells during the Round 1 and/or 
Round 2 groundwater sampling events. Iron, manganese and sodium occur naturally and are 
not considered metals of concern. A discussion of these three metals is presented in Section 6.5.
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Cadmium, chromium, and mercury are not considered to be contaminants of concern, as each 
of these metals exhibited only a single exceedance of GWQS during one sampling round. 
Antimony exceeded the GWQS at only 3 of 119 wells sampled. Nickel exceeded the GWQS at 
only 2 of 119 wells sampled. Lead exceeded the GWQS at only 6 of 119 wells sampled. A 
discussion of these metals is presented in Section 6.2.4.

Aluminum and arsenic are the primary metals of concern in the groundwater at the former 
Arsenal-. Aluminum and arsenic were present in the greatest numbers of groundwater samples 
exceeding the GWQS in both the Round 1 and Round 2 sampling events. Aluminum was 
detected above the GWQS in 24 of 39 wells sampled, and arsenic was detected above the GWQS 
in 24 of 119 wells sampled Arsenal-wide.

6.2.1 Aluminum Contaminatinn

Aluminum in groundwater is considered to be a site-wide contaminant of concern at die former 
Arsenal. Aluminum was detected in groundwater during the Round 1 sampling event at 
concentrations ranging from 33.9 ug/L to 76,900 ug/L, with a site-wide average of 2,941 ug/L. 
The NJDEP GWQS for aluminum is 200 ug/L. Groundwater samples were collected from 39 
monitoring wells for aluminum analysis (TAL metals). Twenty-four of the 39 groundwater 
samples collected during the Round 1 sampling event contained aluminum at concentrations 
exceeding the NJDEP GWQS.

Aluminum is predominately present in wells near major drainage features of the former Arsenal. 
The wells with aluminum concentrations that exceed the NJDEP GWQS are located in the East 
Ditch, Black Ditch, Red Root Creek, Central Ditch, Area 12 and Old Red Root Creek drainage 
areas, with most of the aluminum contamination observed in wells associated with Black Ditch 
and Red Root Creek.

Monitoring wells that exceeded the GWQS for aluminum of 200 ug/L during the Round 1 
sampling event included: MW-9 (630 ug/L) and MW-88C (240 ug/L) in Area 1; MW-14 (3,480 
ug/L), MW-15 (253 ug/L) and MW-58 (2,210 ug/L) in Area 3; MW-19 (386 J ug/L) and MW- 
76A (3,950 ug/L) in Area 4; MW-21 (214 J ug/L), MW-22 (825 ug/L) and MW-66 (386 ug/L) 
in Area 5; MW-96A (1,370 J ug/L) in Area 6; MW-27 (5,810 ug/L), MW-97A (4,760 ug/L) 
and MW-97B (1,290 J ug/L) in Area 6A; MW-99A (573 ug/L) in Area 6B; MW-12 (1,940 
ug/L) in Area 7; MW-46A (2,060 ug/L) and MW-57 (4,400 J ug/L) in Area 10; MW-100A 
(76,900 Ug/L) in Area 11; MW-50 (867 ug/L) and MW-77A (2,250 ug/L) in Area 14; MW-90C 
(2,050 ug/L) in Area 16; MW-49 (1,570 J ug/L) in Area 19; and MW-82A (414 ug/L) in 
Owens-Illinois (Figure 5-12).

Monitoring wells that exceeded the GWQS for aluminum during the Round 2 sampling event 
include: MW-76A (6,010 ug/L) in Area 4; MW-66 (399 ug/L) in Area 5; MW-96A (648 ug/L) 
in Area 6; MW-79C (7,850 J ug/L) in Area 8; MW-iOOA (1,530 J ug/L) in Area 11; MW-90A
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(1,730 ug/L) and MW-90C (554 ug/L) in Area 16; and MW-82A (1,510 ug/L) in Owens-Illinois 
(Figure 5-28).

Aluminum in the groundwater may be associated with natural levels of aluminum in soil (both 
overburden and bedrock) or related to historic fill material used during construction of buildings, 
roads and structures by DOD or private landowners. A review of the Dames & Moore Archival 
Search Report does indicate some potential DOD-related aluminum sources. During 1958, the 
Arsenal Laboratory experimented with using a paint remover to strip aluminum and magnesium 
parts. Additional information concerning aluminum use at the former Arsenal was not found 
during a review of the Archival Search Report.

A report dated 27 April 1928 indicates an archival study of three industries located in the 
vicinity of the former Arsenal; the American Smelting and Refining Company, the American 
Incaustic Tile Works and the United Lead Company. These historical references indicate the 
potential for some aluminum related processes that may have impacted the elevated aluminum 
concentration in groundwater.

MW-103C (background bedrock well) had aluminum in groundwater at a concentration of 33.9 
ug/L, and MW-82A (an upgradient LS aquifer well) had an aluminum concentration of 414 ug/L 
during Round 1, and 1,510 ug/L during Round 2. During the Phase 2 RI Round 1 and 2 
groundwater sampling events, a limited number of wells (39 out of 119) were analyzed for 
aluminum. However, based on the Phase 2 RI sampling results and the distribution of the wells 
sampled for TAL metals, aluminum appears to be wide-spread within the groundwater of the 
former Arsenal.

6.2al.l Associated Soil Contamination

Aluminum was detected in soil site-wide during the Phase 2 RI at concentrations ranging from 
131 mg/kg to 34,670 mg/kg, with a site-wide average concentration of 5,612 mg/kg. The 
NJDEP has not established a soil cleanup criteria for aluminum. Aluminum was detected at 
fairly uniform concentrations in the majority of soil across the former Arsenal. However, 
aluminum was detected at slightly higher concentrations in the southern portion of the site in 
Areas 6, 11, 14, and 16. This indicates a correlation between the highest groundwater 
concentrations of aluminum and areas associated with potential dredge spoils.

6.2elo2 Associated Surface Water and Sediment Contamination

In contrast to other metals; on a site-wide basis, aluminum concentrations in groundwater were 
higher than those measured in surface water. Aluminum occurs in soils at a range of zero to
3.5 percent (based on WESTON soil samples), with average levels of 0.5 percent in former 
Arsenal soils. Aluminum concentrations in groundwater (with the exception of well MW-100A, 
76,900 ug/L) ranged from undetected to 7,850 ug/L. In most wells, aluminum concentrations
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were less than 2,000 ug/L. Surface water aluminum concentrations were lower, ranging from 
undetected to 5,660 ug/L, with the exception of location SW-0615 (67,300 ug/L) in the sulfur 
plant ponds. At most locations, surface water concentrations were less than 1,000 ug/L. 
Surface water was analyzed for TAL metals at 40 of the 114 locations sampled,

6.2.2 Area 14 - Arsenic

Based on the groundwater sampling of Area 14, each of the nine monitoring wells associated 
with Area 14 indicated the presence of arsenic in groundwater. Of these nine wells, three 
detected arsenic at concentrations exceeding the GWQS Of 8.0 ug/L (Figure 5-10). The well 
screened in the US unit (MW-50) detected the highest concentration of arsenic Arsenal-wide, 
with a concentration of 398 J ug/L. Final turbidity results collected during Round 1 
groundwater sampling from MW-50 indicate 38.4 NTU’s, which could have an affect on the 
analytical results. LS wells MW-77A (17.0 Ug/L) and MW-98A (14.8 J ug/L), located within 
or associated with Area 14, had concentrations of arsenic above the GWQS. The four wells 
MW-50B (5.30 J ug/L), MW-77B (7.20 ug/L), MW-78A (4.70 ug/L) and MW-98B (4.30 ug/L) 
screened at or near the base of the LS unit, detected arsenic at concentrations below the GWQS. 
MW-45 (3.10 J ug/L) also detected arsenic at a concentration below the GWQS, but was 
screened across the US, MM and LS units. Arsenic was not detected in the bedrock well MW- 
50C at a detection limit of 8.5 UJ ug/L.

During Round 2, arsenic was detected above the GWQS at MW-98A (15.20 ug/L) in the LS 
wells (Figure 5-29), In addition, wells MW-77A (5.60 ug/L), MW-50B (3.40 ug/L), MW-77B 
(2.90 ug/L) and MW-78A (2.40 ug/L), screened with the LS unit, detected arsenic at 
concentrations below the GWQS. MW-45 and MW-50 were not sampled during the Round 2 
event and arsenic was not detected in MW-50C during the Round 2 event.

Based on groundwater contour maps, the predominant overburden groundwater flow direction 
at Area 14 is to the south (Figures 4-10,4-11 and 4-12). The geology underlying Area 14 has 
a MM unit that ranges in thickness from less than two feet at MW-77B to approximately 10 to 
15 feet thick in the vicinity of MW-50 well cluster. Arsenic is present at higher concentrations 
in groundwater in Area 14 above the MM unit than below the MM unit. The concentration 
gradients of arsenic between cluster wells MW-50 (398 J ug/L) and MW-50B (5.30 J ug/L); 
MW-77A (17.0 ug/L) and MW-77B (7.2 ug/L); and MW-98A (14.8 J ug/L) and MW-98B (4.3 
J ug/L) indicate that the MM unit is providing a barrier to the downward migration of arsenic.

6.2.2.1 Area 14 Associated Arsenic Soil Contamination

Arsenic was present at concentrations exceeding the NJDEP RDCSCC, NRDCSCC and 
IGWSCC of 20 mg/kg in 25 of the 29 soil borings advanced in Area 14 during the Phase 2 RI. 
The average concentration of arsenic detected during the Phase 2 soil investigation in Area 14 
was 113 mg/kg. The distribution of sampling locations and average arsenic levels encountered
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across Area 14 indicated that the horizontal extent of the arsenic contamination is generally 
uniform across Area 14. Arsenic concentrations increased with depth at 21 of the 29 boring 
locations advanced; however, soil samples collected from the deepest interval in all borings were 
obtained immediately above the groundwater table, thereby determining the vertical extent of the 
arsenic contamination in the vadose zone.

6.2,2o2 Area 14 - Arsenic in Surface Water and Sediment

Eleven surface water and sediment samples (SW-1402 through SW-1412) were collected in or 
near Area 14. Arsenic was only detected in two of the 11 surface water sampling locations 
[SW-1410 (148 ug/L) and SW-1411 (15.3 ug/L)]. Arsenic was only detected in sediment sample 
SB-1407 (9.81 ug/L). A comparison of staff gauge (SG-10) and monitoring well (MW-98A/B) 
information in the vicinity of Area 14 indicates variable hydraulic head differences. During the 
first and third water elevation events, the predominant trend was a "gaining stream”, while 
during the second event the trend was a "losing stream". Based on three rounds of 
measurements, the dominant trend is gaining; however, this is likely effected by tidal 
fluctuations.

6.2»3 Arsenic Site-Wide

Arsenic in groundwater is also a site-wide contaminant of concern at the former Arsenal. 
Arsenic was detected in the groundwater above the GWQS of 8.0 ug/L during both the Round
1 and 2 sampling events. Groundwater samples were collected from 119 monitoring wells 
during the Round 1 sampling event and from 67 wells during the Round 2 sampling event. 
Arsenic was detected in 56 samples during the Round 1 sampling event at concentrations ranging 
from 1.80 J ug/L (MW-34) to 398 J- ug/L (MW-50). Twenty-four of the 119 groundwater 
samples collected during Round 1 contained arsenic at concentrations exceeding the NJDEP 
GWQS of 8.0 ug/L, including 21 wells outside of the vicinity of Area 14. Arsenic was detected 
in 32 samples during the Round 2 sampling event at concentrations ranging from 1.8 ug/L (MW- 
88A) to 22.5 ug/L (MW-97A). Eight of the 67 groundwater samples collected during Round
2 contained arsenic at concentrations exceeding the GWQS, including 7 weUs outside of the 
vicinity of Area-14.

6.2c3ol Arsenic Distribution Site-Wide

Arsenic in groundwater is present at concentrations exceeding the GWQS throughout the 
southern half of the former Arsenal (Figure 5-10). Arsenic was either not detected or Hgfrcted 
at concentrations below the GWQS in the northern half of the former Arsenal. As shown on 
Figure 5-10, 24 monitoring wells detected arsenic concentrations above the GWQS during the 
Round 1 sampling event. The concentrations of arsenic over the GWQS ranged from 8.2 ug/L 
(MW -16) in Area 6A to 398 ug/L (MW-50) in Area 14. All exceedances of the GWQS woe 
detected south of Arras 4, 7, 8, 14 and 19 (Figure 5-10). The analytical results for the Round
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2 sampling event indicated that arsenic only exceeded the GWQS in the southern half of the 
former Arsenal. Arsenic was detected in groundwater samples collected from 33 of the 67 
Round 2 wells sampled. Nine Round 2 monitoring wells contained arsenic at concentrations 
exceeding the GWQS (Figure 5-29). The concentrations of arsenic over the GWQS ranged from
11.1 ug/L (MW-76B) in Area 4 to 22.5 ug/L (MW-97A) in Area 6A during Round 2.

The source of arsenic contamination appears to be both natural and related to past DOD 
activities. Historical usage of sodium arsenite as a herbicide (arsenic trioxide and sodium 
hydroxide) by the DOD to keep 50 feet of clearance on all sides of the former magazines in the 
southern half of the site is believed to be one source of this contaminant. Dredge deposits and 
the Raritan River may also serve as sources of arsenic contamination.

6.2.3.2 Associated Soil Contamination

Arsenic was detected in soil during the Phase 2 RI at concentrations ranging from 0.12 mg/kg 
to 398 mg/kg, with a site-wide average concentration of 21.0 mg/kg. The NJDEP RDCSCC, 
NRDCSCC and IGWSCC for arsenic are each 20 mg/kg.

As shown on Figure 5-10, arsenic was detected in groundwater above the NJDEP GWQS in the 
southern half of the former Arsenal (Areas 6, 11, 12, 14, and 16). The highest concentration 
of arsenic (398 ug/L) in groundwater was detected in MW-50 in Area 14, an area where dredge 
spoils have historically been deposited. Arsenic was detected in the soil at concentrations 
exceeding die NJDEP soil cleanup criteria in Areas 3, 6, 8,10, 11, 14, 16, and 19. Arsenic 
was consistently detected at concentrations exceeding the NJDEP soil cleanup criteria in Areas 
6 and 14. The highest concentrations of arsenic in soil and groundwater are both located in 
Area 14. In addition, arsenic is present throughout the southern portion of the former Arsenal 
in both soil and groundwater. Die presence of arsenic in soil and groundwater are related; 
however, given the extensive distribution of arsenic in soil, there does not appear to be readily 
identifiable point sources for groundwater contamination beyond Area 14.

6.2.3.3 Associated Surface Water and Sediment Contamination

Arsenic concentrations in groundwater ranged from undetected to 398 ug/L. Concentrations 
were highest in Areas 6, 11 and 14, which are areas known to have received dredge spoil 
deposition. Surface water arsenic concentrations were comparable, and ranged from undetected 
to 945 Ug/L, with most locations having concentrations less than 20 ug/L. Arsenic 
concentrations in sediment at the former Arsenal ranged from undetected to 186 mg/kg.

The hypothesized route of metals contamination is the leaching of dredge spoils or other metals- 
contaminated soils into surface water or entering via runoff, eventually percolating into 
groundwater in some cases, depending on grain size and oiganic content of sediments and soil. 
Die fate and effect of arsenic toxicity is determined largely by its availability, which in turn is
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affected by both water chemistry and physical processes such as temperature, degree of aeration, 
microbial transformation, presence of organic material, etc. These act to determine the chemical 
form of arsenic present, as well as the degree to which is bound to other materials, such as 
organic material or suspended solids. Another major factor affecting toxicity, which is not 
addressed here, is the ability of a particular organism to regulate uptake or to transform arsenic 
into non-toxic forms. In surface water, the form of arsenic present depends on Eh, pH, organic 
content,. suspended solids, DO and other variables. Arsenates in surface water may also 
coprecipitate with or adsorb to hydrous iron oxides, and form insoluble precipitates with 
calcium, sulfur, aluminum and barium compounds, as well as manganese. The degree of arsenic 
adsorption to the sediment (and hence bioavailability) is governed not only by the arsenic
concentration in the surface water, but by the pH, grain size, and organic content of the
sediment.

&2<4 Metals Site-Wide (Excluding Aluminum and Arsenirt

Iron, manganese and sodium are naturally occurring throughout the former Arsenal and cannot 
be attributed to past DOD activities. A discussion of background (naturally occurring) 
groundwater quality for these three metals is present in Section 6.5. Antimony, cadmium, 
chromium, mercury and nickel are not considered to be contaminants of concern, t is a 
potential contaminant of concern for Area 4. The Phase 2 sampling results and distribution for 
each of these contaminants are discussed below.

6J.4.1 Metals Distribution Site-Wide

Antimony was detected in four of the 119 wells sampled during the Round 1 groundwater 
sampling event. Antimony was detected at a concentration exceeding the GWQS of 20 ug/L in 
three of the four wells in which it was detected. Antimony exceeded the GWQS in monitoring 
wells MW-60C (27.2 ug/L), MW-94A (28.8 ug/L) and MW-97B (39.2 ug/L) (Figure 5-16). 
MW-97B and MW-94A are located in Area 6 and MW-60C is located in Area 12. Antimony 
was not detected above the GWQS in any of the 67 wells sampled during the Round 2 
groundwater sampling event.

Cadmium was detected in 19 of the 119 wells sampled during Round 1. Cadmium was detected 
at a concentration equal to the GWQS of 4.0 ug/L in one monitoring well (MW-66) (Figure 5- 
18). Cadmium was detected in 11 of the 67 wells sampled during Round 2. Cadmium was 
detected at concentrations exceeding the GWQS in monitoring wells MW-66 (4.3 J+ ug/L) and 
MW-67 (5.0 J- ug/L) during the Round 2 sampling event (Figure 5-30). Both MW-66 and MW- 
67 are located in Area 5 along Black Ditch.

Chromium was detected in 28 of the 119 wells sampled during Round 1. Chromium was only 
detected at a concentration exceeding the GWQS of 100 ug/L in MW-100A (271J ug/L) during 
Round 1 (Figure 5-19). MW-100A is located in Area 11. Chromium was not detected above
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the GWQS in any of the 67 wells sampled during Round 2. Chromium was detected at a 
concentration of 13.6 ug/L in MW-100A during the Round 2 sampling event.

Lead was detected in 23 of the 119 wells sampled during Round 1. Lead was detected above 
the GWQS of 10 ug/L at six of the 23 locations where it was detected. Lead was detected above 
the GWQS in wells MW-43 (13.7 ug/L), MW-52A (14.5 J- ug/L), MW-57 (11.1 J- ug/L), MW- 
63A (10.4 J- ug/L), MW-69A (31.6 J- ug/L) and MW-76A (20.3 ug/L) (Figure 5-15). 
Monitoring wells MW-43 and MW-76A are located in Area 4; MW-57 and MW-69A are located 
within Area 10; MW-52A is located in Area 16; and MW-63A is assnriated with Area 11. 
Lead was not detected above the GWQS in any of the 67 wells sampled during Round 2.

Mercury was detected in seven of the 119 wells sampled during Round 1. Mercury was only 
detected at a concentration exceeding the GWQS of 2.0 ug/L in MW-85A (3.0 J ug/L) (Figure 
5-20). MW-85A is located in Area 15. Mercury was not detected above the GWQS in any of 
the 67 wells sampled during Round 2.

Nickel was detected in 37 of the 39 wells sampled during Round 1. Nickel was only detected 
at a concentration above the GWQS of 100 ug/L in MW-47A (151 ug/L) and MW-100A (164 
ug/L) (Figure 5-17). MW-47A is associated with Area 9 and MW-100A is located in Area 11. 
Nickel was detected in 12 of the 67 locations sampled during Round 2. Nickel was only 
detected above the GWQS in MW-96A (172 ug/L) during Round 2 (Figure 5-31). MW-96A is 
located in Area 6.

The source of antimony, cadmium, chromium, lead, mercury, and nickel contamination in 
groundwater is believed to be a combination of natural concentrations of these matak in soil and 
manmade contributions related to general DOD and non-DOD activities or to dredge spoils (in 
the southern portion of die site). The concentrations of these metals in groundwater exceed the 
GWQS, but remain fairly low. In addition, the distribution of these metals is sporadic and 
cannot be clearly linked to past DOD-related activities. With the exception of lead downgradient 
of Area 4, these metals are not considered to be contaminants of concern based on their limited 
distribution and occasional exceedances.

Lead was initially considered a potential contaminant of concern for Areas 3 and 4 due to the 
GWQS exceedances in MW-43 and MW-76A. Since lead was not detected in MW-42A and 
MW-17, which are much closer to the Area 4 source location (fenced area); not detected in 
MW-15 and MW-58; and detected well below the GWQS at MW-14 (3.4 ug/L) much closer to 
Areas 2 and 3, it was removed from consideration as a contaminant of Concern for these areas. 
MW-76A is located at a large soil and debris mound unrelated to DOD activities which is 
downgradient from an active railway yard. MW-43 is located adjacent to a large active railway 
storage and switching yard and a maintenance garage for Federal Business Centers.
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6c2Ao2 Associated Soil Contamination

Aluminum, antimony, arsenic, cadmium, chromium, iron, lead, manganese, mercury, nickel and 
sodium were detected at concentrations exceeding the NJDEP GWQS during the Round 1 
sampling event Antimony, arsenic, barium, beryllium, cadmium, copper, lead, mercury, 
thallium, and zinc were detected at concentrations exceeding the most stringent NJDEP soil 
cleanup criteria during the Phase 2 RI soil activities throughout the former Arsenal. This section 
discusses the relationship between the concentration of antimony, cadmium, chromium, iron, 
lead, manganese, mercury and nickel in groundwater and their associated concentrations in soil. 
The NJDEP has not established soil cleanup criteria for iron and manganese; therefore, the 
concentration of these metals in groundwater are compared to the average concentration of these 
metals in soil site-wide. A discussion of aluminum and arsenic in soil was presented in Sections 
6.2.1, 6.2.2 and 6.2.3.

Site-wide average analytical concentrations discussed below were calculated by adding the 
analytes concentrations without qualifiers, analyte concentrations with "J" qualifiers "as is", and 
one-half of the sample detection limits for analyte concentrations with the "U" qualifier, then 
dividing the sum by the number of samples analyzed for that analyte. Average site-wide 
detected concentrations discussed below were also calculated by adding concentrations without 
qualifiers and analyte concentrations with "J" qualifiers "as is", then dividing the sum by the 
number of samples. The purpose of calculating site-wide averages using two different methods 
was to analyze and review the data consistent with the NJDEP Technical Requirements 
(N.J.A.C. 7:26E-4.9). Additionally, WESTON calculated the site-wide concentrations detected 
to interpret the analytical data without biasing (i.e., using 1/2 of the "U" value). It should be 
noted that this information was not used for the determination of compliance with any NJDEP 
standard/criteria, but for general purposed in presenting site-side concentrations of specific 
compounds of concern.

Antimony was detected in soil during the Phase 2 RI at concentrations ranging from 0.2 mg/kg 
to 130 mg/kg, with a site-wide average concentration of 0.91 mg/kg. The average site-wide 
detected concentration of antimony in soil was 2.31 mg/kg. The NJDEP RDCSCC and 
NRDCSCC for antimony are 14 mg/kg and 340 mg/kg, respectively. Antimony was detected 
in soil above the RDCSCC in Areas 2, 6B and 14. Antimony was detected above the GWQS 
of 20.0 ug/L in three of 119 locations sampled during the Round 1 Phase 2 RI groundwater 
sampling event. The groundwater samples which exceeded the GWQS were collected from 
Areas 6, 6A and 14. Antimony was not detected above the GWQS in any of the 67 wells 
sampled during the Round 2 groundwater sampling event.

Barium was detected in soil during the Phase 2 RI at concentrations ranging from 0.37 mg/kg 
to 1,480 mg/kg, with a site-wide average concentration of 31.64 mg/kg. The average site-wide 
detected concentration of barium in soil was 33.92 mg/kg. The NJDEP RDCSCC and 
NRDCSCC for barium are 700 mg/kg and 47,000 mg/kg, respectively. Barium was detected
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****** concentrations exceeding the RDCSCC at one location in Area 6. Analytical soil 
results from the Dames & Moore investigation detected barium at one location (B17A-3) with 
a concentration of 766 mg/kg, exceeding the RDCSCC of 700 mg/kg. Barium was not detected 
above the GWQS of 2,000 ug/L during the Round 1 (39 wells) and Round 2 (20 wells) Phase 
2 RI groundwater sampling events.

Be^rUium was detected in soil during the Phase 2 RI at concentrations ranging from 0.06 mg/kg 
to 3.0 mg/kg, with a site-wide average concentration of 0.35 mg/kg. The average site-wide 
detected concentration of beryllium in soil was 0.52 mg/kg. The NJDEP RDCSCC and 
NRDCSCC for beryllium are each 1.0 mg/kg. Beryllium was detected in the soil at 
concentrations exceeding the RDCSCC in Areas 3, 6, 11, 14 and 19. Beryllium was not 
detected above the GWQS of 20 ug/L during either the Round 1 and Round 2 Phase 2 RI 
groundwater sampling events.

Cadmium was detected in soil during the Phase 2 RI at concentrations ranging from 0.01 mg/kg 
to 16.20 mg/kg, with a site-wide average concentration of 0.27 mg/kg. The average site-wide 
detected concentration of cadmium in soil was 0.71 mg/kg. The NJDEP RDCSCC NRDCSCC 
and IGWSCC for cadmium are 1.0 mg/kg, 100 mg/kg and 100 mg/kg, respectively. During the
fJ**® 2 cadmium was detected “ soU above the RDCSCC of 1.0 mg/kg in Areas 3, 6A, 10, 
14,16,18A and 20. Cadmium was detected at the GWQS of 4.0 ug/L in one (MW-66 located 
m Area5) of the 119 locations sampled during the Round 1 Phase 2 RI groundwater sampling 
event. Cadmium exceeded the GWQS at two (located in Area 5) of 67 locations sampled during 
the Round 2 sampling event.

Chromium was detected in soil during the Phase 2 RI at concentrations ranging from 0.80 mg/kg 
to 262 mg/kg, with a site-wide average concentration of 29.60 mg/kg. The average detected 
concentration of chromium in soil was 29.84 mg/kg. The NJDEP RDCSCC and NRDCSCC 
for chromium are each 500 mg/kg. The analytical soil results for the Dames & Moore
onrcrp1011 mdicate that chromium was not detected site-wide at concentrations exceeding the 
RDCSCC. Chromium was detected at a concentration exceeding the GWQS of 100 ug/L in one 
(MW-100A located in Area 11) of 119 locations sampled during the Phase 2 RI groundwater 
sampling event. During the Round 2 groundwater sampling event, chromium did not exceed the 
GWQS at any of the 67 locations sampled.

Copper was detected in soil during the Phase 2 RI at concentrations ranging from 0.83 mg/kg 
to 632 mg/kg, with a site-wide average concentration of 42.21 mg/kg. The average detected 
concentration of copper in soil was 44.07 mg/kg. The NJDEP RDCSCC and NRDCSCC for 
copper are each 600 mg/kg. Copper was detected at one soil boring location in Area 14 at a 
concentration exceeding the RDCSCC. Copper was not detected above the GWQS of 1 000
ug/L during either the Round 1 (119 wells) or Round 2 (67 wells) Phase 2 RI groundwater 
sampling events.
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Iroii was detected in soil sample collected during the Phase 2 RI at concentrations ranging from 
155 mg/kg to 64,500 mg/kg, with a site-wide average concentration of 15,073 mg/kg. The 
NJDEP has not established a soil cleanup criteria for iron. Iron was detected above the GWQS 
of 300 ug/L in both bedrock and overburden wells during the Phase 2 RI groundwater sampling. 
Iron in groundwater is attributed to background water quality conditions. A discussion of 
background (naturally occurring) groundwater quality for metals is presented in Section 6.5.

Manganese was detected in soil during the Phase 2 RI at concentrations ranging from 3.20 
mg/kg to 11,700 mg/kg, with a site-wide average concentration of 1,244 mg/kg. The average 
detected concentration of manganese in soil was 1,412 mg/kg. The NJDEP has not established 
a soil cleanup criteria for manganese. Manganese was detected above the GWQS of 50.0 ug/L 
m both bedrock and overburden wells during the Phase 2 RI groundwater sampling. Manganese 
m groundwater is attributed to background water quality conditions. A discussion of background 
(naturally occurring) groundwater quality for metals is presented in Section 6.5.

Mracury was detected in soil during the Phase 2 RI at concentrations ranging from 0.06 mg/kg 
to 91.2 mg/kg, with a site-wide average concentration of 0.55 mg/kg. The NJDEP RDCSCC 
and NRDCSCC for mercury are 14 mg/kg and 270 mg/kg, respectively. Mercury was detected 
above the RDCSCC in Area 2 during the Phase 2 RI. The average detected concentration of 
mracury in soil was 2.10 mg/kg. Mercury was detected above the RDCSCC at location B2-36 
( 6-2 mg/kg) in Area 2 during the Dames & Moore investigation. Mercury was detected above 
the GWQS of 2.0 ug/L in one (MW-85A located in Area 15) of 119 locations sampled during 

e Phase 2 RI groundwater sampling event. During the Round 2 sampling event, mercury did 
not exceed the GWQS at any of 67 locations sampled.

Nickel was detected in soil during the Phase 2 RI at concentrations ranging from 0.80 mg/kg 
to 64.90 mg/kg, with a site-wide average concentration of 6.90 mg/kg. The average detected 
concentration of nickel in soil was 9.81 mg/kg. The NJDEP RDCSCC and NRDCSCC for 
nickel are 250 mg/kg and 2,400 mg/kg, respectively. Nickel was detected above the GWQS of 
100 ug/L in two of 119 locations sampled during the Round 1 Phase 2 RI groundwater sampling 
event. One of the two wells with elevated nickel concentrations was located in Area 9 and the 
other was located in Area 11. During the Round 2 sampling event, nickel was detected above 
the GWQS at one (MW-96A located in Area 6) of 67 locations sampled.

Sodium was detected in soil during the Phase 2 RI at concentrations ranging from 6.30 mg/kg 
to 7,730 mg/kg, with a site-wide average concentration of 246 mg/kg. The average detected 
concentration of sodium in soil was 769 mg/kg. The NJDEP has not established a soil cleanup 
criteria for sodium. Sodium was detected above the GWQS of 50,000 ug/L in overburden and 
bedrock monitoring wells during the Phase 2 RI groundwater sampling event. Sodium in 
groundwater is attributed to background water quality conditions. A discussion of background 
(naturally occurring) groundwater quality for metals is presented in Section 6.5.
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Thallium was detected in soil during the Phase 2 RI at concentrations ranging from 0.17 mg/kg 
to 3.40 mg/kg, with a site-wide average concentration of 0.46 mg/kg. The average detected 
concentration of thallium in soil was 1.35 mg/kg. The NJDEP RDCSCC and NRDCSCC for 
thallium are each 2.0 mg/kg. Thallium was detected in Soil above the RDCSCC in Areas 6, 14 
and 19. Thallium was not detected above the GWQS of 10 ug/L during either the Round 1 or 
Round 2 Phase 2 RI groundwater sampling events.

Zinc was detected in soil during the Phase 2 RI at concentrations ranging from 2.40 mg/kg to 
1,620 mg/kg, with a site-wide average concentration of 43.47 mg/kg. The average detected 
concentration of zinc in soil was 62.27 mg/kg. The NJDEP RDCSCC and NRDCSCC for zinc 
are each 1,500 mg/kg. Zinc was detected in soil above the RDCSCC at one location in Area 
10. Zinc was not detected above the GWQS of 5,000 ug/L during either the Round 1 or Round 
2 Phase 2 RI groundwater sampling events.

Lead was detected in soil during the Phase 2 RI at concentrations ranging from 0.14 mg/kg to 
1,800 mg/kg, with a site-wide average concentration of 48.1 mg/kg. The NJDEP RDCSCC, 
NRDCSCC and IGWSCC for lead are 400 mg/kg, 600 mg/kg and 2,000 mg/kg (Area 17 
criteria), respectively. Only three of the soil samples collected site-wide during the Phase 2 RI 
contained lead at concentrations exceeding the NJDEP RDCSCC of 400 mg/kg. Samples with 
elevated lead concentrations included SS-18A02A (576 mg/kg) and SS-18A04A (1,800 mg/kg), 
located in Area 18A, and sample SS-0330Z (442 mg/kg), located in Area 3. The majority of 
the samples with lead concentrations between 200 mg/kg and 400 mg/kg during the Phase 2 RI 
were collected from Areas 6 and 14. The analytical soil results of the Dames & Moore samples 
collected from borings advanced within the fenced portion of Area 4 indicated concentrations 
of lead below the RDCSCC. In Area 3, Dames & Moore sampling results indicate that lead was 
detected in 15 of the 29 soil samples collected, with concentrations ranging from 103 mg/kg to 
1,360 mg/kg. Five of the 29 samples collected by Dames & Moore contained lead at 
concentrations exceeding the NJDEP RDCSCC of 400 mg/kg. All of the soil samples collected 
by Dames & Moore in Area 2 contained lead at concentrations below the RDCSCC. During the 
Phase 2 RI lead was detected at concentrations exceeding the GWQS of 10 ug/L in wells located 
in Areas 4, 10, 12 and 16. On a site-wide basis, there does not appear to be a relationship 
between soil concentrations of lead and associated groundwater concentrations.

6.2.4.3 Associated Surface Water and Sediment Contaminatinn

While several metals were detected in groundwater at levels exceeding NJDEP criteria, nearly 
all of these compounds occurred at lower concentrations in groundwater than in surface water. 
Based on their frequency and magnitude of contamination at the former Arsenal, the following 
metals were previously identified as potential contaminants of concern in surface water and 
sediment: lead, arsenic, copper, nickel, zinc, mercury, chromium, cadmium, and silver. Of 
these, lead, arsenic, chromium and cadmium were detected in prior investigations at levels
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exceeding NOAA sediment guidelines (WESTON Draft Report of Investigation for Surface 
Water and Sediment, Section 1.2.3).

Lead, copper, arsenic, nickel and zinc were the most widespread metals of concern in surface 
water and sediment, although other compounds such as mercury and chromium were also 
detected at concentrations exceeding sediment quality guidelines or water quality criteria. All 
of these metals exceeded regulatory criteria or guidelines more often in sediment than in surface 
water, and all were found to a lesser degree in groundwater than in surface water. This suggests 
the nmary source of metals in groundwater is likely due to infiltration of metals from soil, 
par -marly in areas where dredge spoils were disposed, such as Areas 6, 6A, 6B, 11 12 14

Lead concentrations in groundwater ranged from undetected to 31.6 ug/L, with most locations
having concentrations less than 10 ug/L. In contrast, surface water lead concentrations were
somewhat higher, ranging from undetected to 487 J ug/L, with lead levels less than 20 ug/L at
T1“S- In sediment»lead concentrations at the former Arsenal ranged from undetected 
to 487 mg/kg.

Copper concentrations ranged from undetected to 50.1 ug/L in the groundwater wells sampled 
with most wells sampled having copper concentrations less than 15 ug/L. In surface water 
copper concentrations ranged from undetected to'817 ug/L, and varied highly throughout the 
ate. Copper concentrations in sediment at the former Arsenal ranged from undetected to 2,850

Nickel concentrations in groundwater sampled at the former Arsenal ranged from undetected to 
172 ug/L, while surface water concentrations from undetected to 224 ug/L. While surface water 
concentrations may be influenced by dredge spoil deposition, groundwater concentrations were 
highest m Areas 9 and 15, which are not known to be affected by dredge material. Nickel 
concentrations in sediment ranged from undetected to 163 J mg/kg.

Zinc concentrations in groundwater ranged from 3.0 ug/L to 1,490 ug/L and were less than 100
m m/°St °f the Wdls while surface water concentrations ranged from 5.2 ug/L to

6,940 ug/L. Zinc concentrations in surface water were quite variable, with the highest 
concentrations detected in the sulfur plant ponds (2,900 ug/L to 6,940 ug/L), in the East Ditch 
rainage (42.2 ug/L to 239 ug/L), the Area 5 pond (376 J ug/L), at the head of the Southwest 

Ditch (1,110 ug/L) and near the head of Red Root Creek (299 ug/L at high tide, 809 ug/L at 
low tide). Zinc concentrations in sediment ranged from undetected to 1,120 mg/kg.

Smce groundwater concentrations of most metals are lower on a site-wide basis than surface 
water and sediment concentrations, the source of metals contamination is likely due to dredge 
spoils, or other natural or surficial metals contamination. Another explanation for the 
accumulation of metals in the south-southeast portion of the site may be that the contaminated
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groundwater at the site flows south-southeast, and accumulates metals in the fine, organic-rich 
sediments in that portion of the site.

While properties of individual metals can affect their mobility and uptake, metals transport from 
soil and the land surface at the former Arsenal can be expected to be via surface water runoff, 
erosion, and eventual percolation into groundwater, assuming metals are not bound and trapped 
by fine-grained Or organic sediments. The fact that soil and sediment concentrations of several 
metals are generally higher on a per location basis than in surface water and groundwater 
suggests that wetlands in the southern portion of the site may be acting to forestall metals 
migration by trapping metals in fine-grained sediments with higher amounts of organic matter.

6.3 TREND ANALYSIS OF GROUNDWATER QUALITY

WESTON performed a review and evaluation of the existing analytical groundwater data 
obtained during sampling conducted by OBG, Dames & Moore and WESTON (Phase 2 RI - 
Rounds 1 and 2). The purpose of this evaluation was to qualitatively determine the trends in 
groundwater contamination over time, keying in on specific contaminants of concern. The 
contaminants evaluated during the trend analysis included: total VOCs, PCE, TCE, total 1,2- 
DCE, arsenic, lead, cadmium and chromium.

Groundwater samples were only collected for laboratory analysis from a select group of 
monitoring wells during each sampling event (OBG, Dames & Moore, WESTON Round 1 and 
WESTON Round 2). The trend analysis utilized all available data for which there were at least 
two groundwater results for a angle well. This resulted in the largest sample population and 
die most analytical information to evaluate. Table 6-1 presents the analytical groundwater results 
used in the evaluation of the trend analysis. Each contaminant of concern is listed along with 
all applicable monitoring wells and their associated analytical result for each sampling event. 
All monitoring wells are listed for which there was at least one detected concentration of the 
contaminant of concern. If a contaminant of concern was not detected in the groundwater 
samples collected during all four rounds, that well was not listed in Table 6-1.

The trend analysis evaluates whether contaminant concentrations increase, decrease, or remain 
constant over time. OBG collected groundwater samples (only VOC and total metals analyses 
were used) during a sampling event spanning November and December 1988 and January 1989; 
Dames & Moore collected groundwater samples during July and August 1992; and WESTON 
collected groundwater samples during November 1994 (Round 1) and December 1994 (Round 
2).

It should be noted that the following factors may effect the trend analysis, but were not 
accounted for during the evaluation: variability between analytical results from sampling 
methods, variability between analytical methods and analytical procedures over time (between 
OBG and WESTON) and environmental conditions at the time of sampling.
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6.3.1 VOCs

6.3.1.1 Total VOCs

Targeted VOCs were detected in a total of 35 wells over the four groundwater sampling events. 
Seventeen of the 35 locations consisted of newly installed wells, which were only sampled by 
WESTON. Of the 18 remaining locations (OBG and Dames & Moore), total VOCs 
concentrations decreased in eight wells, increased in seven wells, and remained relatively 
unchanged in two wells (Table 6-1). Monitoring well MW-9 had an initial increase in total 
VOCs from 7.0 ug/L (OBG) to 12.0 ug/L (Dames & Moore) and then had a subsequent decrease 
in concentration to 8.0 ug/L (WESTON-Round 1). The trend for this well is described as 
varying over time. Based on a review of the analytical data, it appears that when VOCs are 
detected, total VOCs are increasing in concentration in 50 percent of the wells and decreasing 
in concentration the remaining 50 percent of wells.

WESTON conducted two rounds of groundwater sampling during the Phase 2 RI. The Round 
1 and Round 2 sampling events were conducted approximately 30 days apart. Total VOC 
concentrations over the 30 day period increased in four of the 17 wells, decreased in seven of 
the wells and remained relatively unchanged in six of the wells (Table 6-1). There does not 
appear to be a trend for total VOC concentrations over the two Phase 2 RI sampling events.

6.3.L2 PCE

PCE was detected in a total of eight monitoring wells over the four groundwater sampling 
events. Two (MW-87A and MW-103A) of the eight locations consisted of newly installed wells, 
which were only sampled by WESTON. Of the six remaining wells, PCE concentrations 
decreased over time in one well, increased in three wells (MW-11, MW-98A and MW-48B) and 
remained relatively unchanged in two wells (Table 6-1). The trend of PCE concentrations in 
groundwater is variable. The increases in PCE concentrations at MW-48A and MW-48B are 
most likely due to the leading edge of a VOC (AOC 6) plume. The AOC 6 plume is moving 
consistent with overburden groundwater flow in a southern direction. The Creases in PCE 
concentrations (MW-13) are most likely the result of natural degradation and PCE plume 
migration past MW-13.

WESTON conducted two rounds of groundwater sampling during the Phase 2 RI. The Round 
1 and Round 2 sampling events were conducted approximately 30 days apart. PCE 
concentrations over the 30 day period remained constant in the two wells sampled (Table 6-1).

6.3.1.3 TCE

TCE was detected in a total of 21 monitoring wells over the four groundwater sampling events. 
Seven of the 21 locations consisted of newly installed wells, which were only sampled by 
WESTON. Of the 14 remaining wells, TCE concentrations decreased over time in 10 of the
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wells, increased in concentration in two of the wells and remained fairly constant in two of the 
Wells (Table 6-1). This information indicates that TCE concentrations appear to be decreasing 
site-wide over time. The increase in TCE concentrations at MW-48A and MW-13 is most likely 
due to continued TCE plume migration (AOC 6), as well as degradation of PCE to TCE. Most 
well locations show consistent decreases (MW-8, MW-9, MW-11, MW-31, MW-40, MW-46A, 
MW-47A, MW-48B, MW-58, MW-59 and MW-87A) in TCE concentrations which are 
attributed to natural degradation and AOC 2, 4, and 6 plume migration.

WESTON conducted two rounds of groundwater sampling during the Phase 2 RI. The Round 
1 and Round 2 sampling events were conducted approximately 30 days apart. Total 1,2-DCE 
concentrations over the 30 day period decreased in one of the seven wells and remained 
relatively unchanged in the six remaining wells (Table 6-1).

6.3.1.4 Total 1,2-DCE

Total 1,2-DCE was detected in a total of 21 monitoring wells over the four groundwater 
sampling events. Seven of the 21 locations consisted of newly installed wells, which woe only 
sampled by WESTON. Of the 14 remaining wells, 1,2-DCE concentrations decreased over time 
in two of the wells, increased in concentration in eight of the wells and remained fairly constant 
in two of the wells (Table 6-1). MW-9 and MW-31 had 1,2-DCE concentrations which both 
increased and decreased in concentration over time. The 1,2-DCE concentrations in 
groundwater appear to be increasing over time. The increase and decrease of total-1,2-DCE at 
well locations is most likely due to the degradation of PCE and TCE to total-1,2-DCE, as well 
as the AOC 2, 4, and 6 plumes migration. Groundwater VOC plumes are moving consistent 
with groundwater flow in a southerly direction. It should be noted that more wells noted 
increases in total-1,2-DCE concentrations than decreases. This trend (increase in total 1,2-DCE) 
supports the position of natural attenuation (as a remedial option) of the overburden aquifer.

WESTON conducted two rounds of groundwater sampling during the Phase 2 RI. The Round 
1 and 2 sampling events were conducted approximately 30 days apart. Total 1,2-DCE 
concentrations over the 30 day period increased in three of the seven wells, decrease in one of 
the wells and remained unchanged in three of the wells (Table 6-1).

6-3-2 Metal Compounds

6.3.2.1 Arsenic

Arsenic was detected in a total of 71 monitoring wells over the four groundwater sampling 
events. Thirty-seven of the 71 locations consisted of newly installed wells, which were only 
sampled by WESTON. Of die 34 remaining wells, arsenic concentrations decreased over time 
in 19 of the wells, increased in concentration in seven of the wells and remained fairly constant
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in six of the wells (Table 6-1). The groundwater sample collected from MW-63 by WESTON 
did not detect arsenic at a detection limit of 34.0 ug/L. Dames & Moore detected an arsenic 
concentration of 8.4 ug/L for this well; therefore, the arsenic trend for this well cannot be 
determined from the information provided. Overall, the data indicate that arsenic concentrations 
in groundwater are decreasing with time.

WESTON conducted two rounds of groundwater sampling during the Phase 2 RI. The Round 
1 and 2 sampling events were conducted approximately 30 days apart. Arsenic concentrations 
over the 30 day period increased in nine of the 37 wells, decreased in 16 of the wells and 
remained unchanged in 12 of the wells (Table 6-1).

Oo2<,2 Lead

Lead was detected in a total of 57 monitoring wells over the four groundwater sampling events. 
Twenty of the 57 locations consisted of newly installed wells, which were only sampled by 
WESTON. Of the 37 remaining wells, lead concentrations decreased over time in 26 of the 
wells, increased in concentration in six of the wells and remained fairly constant in two of the 
wells (Table 6-1). Overall, the data indicate that lead concentrations in groundwater are 
decreasing with time.

WESTON conducted two rounds of groundwater sampling during the Phase 2 RI. The Round 
1 and Round 2 sampling events were conducted approximately 30 days apart, i rad 
concentrations over the 30 day period increased in eight of the 20 wells, decrease in four of the 
wells and remained unchanged in three of the wells (Table 6-1). The trend of lead in five of 
the 20 wells could not be determined due to elevated detection limits.

6o3o2<,3 Cadmium

Cadmium was detected in a total of 30 monitoring wells over the four groundwater sampling 
events. Seventeen of the 30 locations consisted of newly installed wells, which were only 
sampled by WESTON. Of the 13 remaining wells, cadmium concentrations decreased over time 
in seven of the wells and increased in concentration in six of the wells (Table 6-1). Overall, the 
data indicate that elevated cadmium concentrations in groundwater appear to be decreasing with 
time.

WESTON conducted two rounds of groundwater sampling during the Phase 2 RI. The Round 
1 and Round 2 sampling events were conducted approximately 30 days apart. Cadmium 
concentrations over the 30 day period increased in eight of the 17 wells and remained unchanged 
in four of the wells (Table 6-1). Five of the 17 wells had detection limits where the trend of 
cadmium could not be determined.
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6.3.2.4 Chromium

Chromium was detected in a total of 56 monitoring wells over the four groundwater sampling 
events. Twenty-three of the 56 locations consisted of newly installed wells, which were only 
sampled by WESTON. Of the 33 remaining wells, chromium concentrations decreased over 
time in 28 of the wells and increased in concentration in five of the wells (Table 6-1). Overall, 
the data indicate that chromium concentrations in groundwater are decreasing with time.

WESTON conducted two rounds of groundwater sampling during the Phase 2 RI. The Round 
1 and Round 2 sampling events were conducted approximately 30 days apart. Chromium 
concentrations over the 30 day period increased in 10 of the 23 wells and decreased in nine of 
the wells (Table 6-1). The trend of chromium in four of the 23 wells could not be determined 
due to elevated detection limits.

6.4 IktlMMClULAL DENSE NONAOUEOUS PHASE LIQUID (DNAPL) EVALUATION

In order to evaluate if potential historical releases of Dense Nonaqueous Phase Liquids (DNAPL) 
have impacted the soils and or groundwater at the former Arsenal, WESTON evaluated historical 
site usage and data obtained during the Phase 2 RI. This evaluation was based on the USEPA 
guidance document "Estimating Potential for Occurrence of DNAPL at Superfund Sites" 
(January 1992), publication number: 9355.4-07FS.

A review of historical site use information indicated that the following processes or waste 
disposal practices may have occurred during operation of the former Arsenal:

• Metal cleaning/degreasing

• Storage of drummed solvents in uncontained storage areas

• Solvent loading and unloading

• Handling of Hazardous Substances during the normal Arsenal Operations.

According to the USEPA guidance document, these activities indicate the potential presence of 
DNAPL in the soil and groundwater. In addition, several historic and current non-DOD 
operations within and surrounding the former Arsenal also have die potential for historic 
DNAPL releases. These non-DOD related operations are discussed in Section 6.7.

Since the historical information indicates the potential for historical releases of DNAPLs, 
WESTON evaluated Phase 2 RI data to determine if field observations during drilling, well 
development, and groundwater sampling have indicated the presence of DNAPLs in soil borings 
or monitoring wells. During the Phase 2 RI, WESTON drilled approximately 500 soil borings
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and installed 73 monitoring wells across the site. Field observations during drilling did not 
indicate the presence of DNAPLs. Significant PID readings, discemable hydrocarbon odors, 
product or sheen indicating the presence of DNAPL were not noted in soil above the water table. 
During drilling of monitoring wells significant PID readings, visible sheens, product, and 
discemable odors indicating the presence of DNAPLs below the saturated/unsaturated interface 
were not observed. As part of the Phase 2 RI, a total of 73 newly installed monitoring wells 
were developed, 119 existing and newly installed wells were purged prior to the Round 1 
groundwater sampling event, 67 newly installed wells (including four existing wells) were 
purged prior to the Round 2 groundwater sampling event, and six wells associated with the 
groundwater investigation of Area 17 were purged prior to groundwater sampling. Based on 
field observations during development and purging, significant PID readings, discemable odors, 
visible sheen and measurable product, indicating the potential presence of DNAPLs, were not 
observed except in Areas 3 and 18A. Area 3 had elevated (above background) responses on 
PID/flame ionization detectors (FID) at one of 20 soil borings (soil boring 0312). Area 3 has 
been discounted as a DNAPL source, because the boring encountered an old railroad tie 
fragment. Area 18A had elevated OVM readings (greater than 100 units) in 6 of 13 locations. 
A black tar like substance was observed in boring locations 18A08 (between 0-2’) and 18A011 
(0-4). At location 18A011, a black stain and diesel odor was observed. Many of the wells 
developed and purged were screened at the base of the LS. During development, and 
occasionally during purging, pumps were placed at the bottom of the well screen and water was 
evacuated from the well. Product was not observed in any the groundwater purged from these 
wells.

Since DNAPLs were not physically observed in the soils or groundwater, the analytical results 
of soil and groundwater samples collected during the Phase 1 and Phase 2 RI were evaluated for 
conditions that indicate potential for the presence of DNAPL based on laboratory in 
accordance with the EPA guidance document.

During the Phase 2 RI, approximately 1,000 soil samples were collected site-wide at various 
depths above the water table from the AOCs (excluding Areas 18B through 18G) and were 
analyzed for VOCs using GC and GC/MS methods. Based on the analytical results of soil 
sampling, DNAPL related compounds were detected at low concentrations in soils above the 
water table. DNAPLs detected in the soil at low concentrations include: 1,1,1-TCA, 1,1-DCA, 
chlorobenzene, PCE, 1,2-DCE and TCE. These DNAPL related compounds, were detected at 
concentrations significantly less then the 10,000 mg/kg criteria cited in the EPA guidance 
document for evaluating the potential for DNAPLs in soil. The highest DNAPL-related 
compound detected (TCE), was present at a concentration of 0.480 mg/kg in soil boring SS- 
17112E, collected within Area X, H and W at a depth of 7.5 to 8.0 feet BGS. 
Recommendations for further investigation of SS-17112E are found in the Area 118 ROI soil 
report.
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During the Phase 1RI, OBG collected 30 groundwater samples for VOCs, and Dames & Moore 
collected 52 groundwater samples for VOCs. During the Phase 2 RI, groundwater samples were 
collected for VOC analysis from six monitoring wells during the expedited Area 17 investigation 
from 143 SGWS locations, from 118 existing and newly installed wells during the Round 1 
groundwater sampling event, and from 62 newly installed wells and four existing wells during 
the Round 2 groundwater sampling event. The analytical results of all the groundwater samples 

were compared to the EPA guidance document criteria which specifies that DNAPLs are 
potentially present if concentrations of DNAPL-related compounds in groundwater are greater 
than one percent of pure phase solubility. The pure phase solubility of each DNAPL-related 
chemical detected in groundwater was obtained from the following references:

• Verschueren. K.. Handbook of Environmental Data on Organic Chemicals. Van Nostrand 
Reinhold, New York, NY, 1983.

• Dean, J. A., Lange’s Handbook of Chemistry. 14th edition, McGraw-Hill.

In cases where solubilities were reported at different values in the two references, the lower of 
the two solubility values were used for the DNAPL evaluation. Table 6-2 presents a summary 
of solubility of DNAPL-related compounds.

Based on an evaluation of all VOC groundwater sampling results, DNAPL-related compounds 
present at concentrations exceeding the GWQS included chlorobenzene, total 1,2-DCE, 1,1- 
DCA, 1,2-DCE, TCE and PCE. These compounds were detected mainly in the northern and 
north central portions of the ate (Areas 1, 7, 9, 18A and 19) and have been estimated to 
comprise six distinct plumes. Based on a comparison of the analytical result to the criteria 
specified in the EPA guidance document, the concentrations of detected DNAPL-related 
compounds were, in most cases, significantly less then one percent of the pure phase solubility 
for each compound. At SGWS sample location GW-SGW-110, located near the Raritan Center 
Expo Center southeast of Area 9, PCE was detected at a concentration of 1,800 ug/L, slightly 
above the one percent of the pure phase solubility of 1,500 ug/L for PCE (Table 6-2). This is 
the only groundwater sample collected during the Phase 1 or Phase 2 RI which detected a 
DNAPL-related compound concentration above the criteria specified in the EPA guidance 
document.

Sample GW-SGW-110 was collected from a screened interval of 9.0 to 14.0 feet BGS. Based 
on the surface elevation, the screened interval, and the distribution of the US and MM units in 
the vicinity of the sample location, the groundwater sample was collected within the US, 
US/MM or top of the LS water bearing-zones. An evaluation of analytical results for SGWS 
sampling locations upgradient, sidegradient, and downgradient of sample GW-SGW-110 
indicated that concentrations of PCE were not'detected or were detected at concentrations 
significantly below the one percent of the pure phase solubility for PCE. A similar evaluation 
of surrounding upgradient and downgradient wells, screened either in the shallow groundwater
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zones, zones deeper than the depth SGW-110 was collected, or at the bottom of the LS aquifer 
(MW-48B and MW-92B), either did not detect PCE or detected PCE at concentrations which 
were significantly below the one percent criteria.

During the evaluation of analytical results, DNAPL-related compounds were not detected in 
anomalous upgradient or cross gradient locations. However, at monitoring well cluster MW- 
48A/B the concentrations of TCE in groundwater increased with depth (from 8.0 ug/L in MW- 
48A to 24.0 ug/L in MW-48B) but were still less than the one percent of pure phase solubility 
of 10,000 ug/L for TCE.

Since the soil sampling program was biased to AOCs previously reported to have had potential 
releases, the results of the soil sampling program preclude the possibility of DNAPLs in the 
unsaturated soils at the AOCs investigated. In addition, the site-wide groundwater sampling 
program provided sufficient coverage to identify significant VOC plumes. Thirteen wells (MW- 
6, MW-7, MW-8, MW-9, MW-11, MW-13, MW-14, MW-31, MW-47A, MW-48B, MW-59, 
MW-81A, and MW-89A) located within or surrounding the VOC plumes were screened at or 
near the bottom of the LS aquifer, where DNAPLs would be expected to be encountered. Field 
observations and analytical results do not indicate the presence of DNAPLs in the plume areas. 
Shallow wells within the plume areas also do not indicate the potential presence of DNAPLs. 
Numerous well clusters in the southern portion of the site downgradient of the major VOC 
plumes monitor all or almost the entire saturated thickness of the LS aquifer. Field observations 
and analytical results at these wells do not indicate the potential presence of DNAPLs. Well 
clusters that monitor both the LS aquifer and the bedrock aquifer are distributed over the entire 
site. Field observations and analytical results at these wells do not indicate the possible presence 
of DNAPLs.

Historical site uses indicate the potential presence of DNAPLs at the former Arsenal; however, 
physical site-characterization data indicates that free product DNAPLs were not encountered in 
the soil and groundwater at the former Arsenal.

6.5 BACKGROUND AND SITE GROUNDWATER QUALITY DEGRADATION

Water quality for a significant portion of the former Arsenal is degraded to the point that is does 
not meet drinking water standards. Most of this degradation is due to natural causes and 
conditions. Overpumping of regional aquifers has contributed to salt-water intrusion of the 
Farrington Sands. The groundwater in portions of the southern hydrologic zone of the former 
Arsenal does not meet NJDEP Class HA drinking water standards primarily because of its 
natural salinity, iron and manganese. The groundwater sampled at background locations 
exhibited evidence of chemical contamination, including arsenic and VOCs (TCE, PCE and total
1,2-DCE). During the Phase 2 RI, water quality parameters were evaluated and compared to 
the NJDEP GWQS as cited under N.J.A.C. 7:9-6, January 7, 1993. The following sections 
present the results of this evaluation.
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6.5.1 Background Groundwater Degradation

Four monitoring well clusters (MW-74B/C, MW-103A/C, MW-104A/C and MW-1Q5A/C) and 
MW-82A were installed for the purposes of evaluating background groundwater quality, F-arii 
of these wells was sampled twice for TCL parameters. WESTON sampled 119 monitoring wells 
during the Round 1 sampling event for metals analysis, with two-thirds of the wells sampled for 
PPM and one third of the wells for TAL metals. PPM analysis consists of 13 metals including 
antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, 
silver, thallium, and zinc. These 13 metals are also included in the USEPA TAL metal analysis. 
The ten remaining metals included in the TAL analysis are aluminum, barium, calcium, cobalt, 
iron, potassium, magnesium, manganese, sodium and vanadium.

Bedrock water quality results, based on these four background bedrock wells are generally 
consistent. VOCs, SVOCs, pesticides and PCBs were not detected at concentrations exceeding 
the GWQS, except for one SVOC compound (bis[2-ethylhexyl]phthalate), which was attributed 
to laboratory contamination. Bedrock monitoring well MW-103C was the only background 
bedrock well that was analyzed for TAL metals. The bedrock metal results indicate that iron 
exceeds the GWQS of 300 ug/L in MW-103C (824 ug/L). Manganese was detected above the 
GWQS of 50.0 tig/L in MW-103C (55.0 ug/L). Sodium was detected below the GWQS of 
50,000 ug/L in MW-103C (42,400 ug/L). Potassium was detected at a concentration of 5,790 
ug/L in MW-103C; however, there is no GWQS for this compound. TDS was detected below 
the GWQS of 500,000 ug/L in MW-103C (218,000 ug/L). Sulfate and chloride were not 
analyzed during the Phase 2 RI.

Background concentrations of iron, manganese and potassium can be attributed to natural 
background bedrock water quality conditions. Sodium and TDS are elevated within background 
bedrock wells based on results from MW-103C (42,400 ug/L for sodium) and field salinity and 
conductivity measurement. It is believed that the source of the high sodium and TDS levels is 
the result of histone salt water intrusion. In addition, other analytes (i.e., aluminum, calcium 
and magnesium) were not detected in the other background wells since these wells were sampled 
for PPM and not TAL metals. Aluminum, calcium and magnesium are considered to be notable 
anomalies and indicative of a trend of naturally high concentrations of metals due to regional 
characteristics of the Triassic Passaic Formation.

Overburden water quality results, based on five background overburden wells (MW-74B, MW- 
82A, MW-103A, MW-104A and MW-105A) indicate reasonably comparable results. Several 
organic compounds were detected in two of the shallow background overburden monitoring wells 
north of the site (MW-103A and MW-105A). TCE, PCE and total 1,2-DCE were detected in 
both rounds of sampling at levels that exceeded the applicable groundwater quality standards. 
All three VOCs were detected in MW-103A, while only TCE was detected in MW-105A. The 
VOC compounds associated with MW-103A have been designated AOC offsite 1 (Figure 5-1) 
as presented in Section 6.1.1. TCE associated with MW-1Q5A has been designated AOC offsite

sb\HARrrAN\ROID08\SlTEHYD.RPT 6-33



kWMuffv

(Figure 5-1) due to the fact that the plume originates from an off-site location and is attributable 
to background conditions. Organic compounds were not detected at concentrations exceeding 
the GWQS in any of the groundwater samples collected at the MW-74B, MW-82A and MW- 
104A wells. These off-site plumes of VOC contaminants have contributed to the degradation 
of the LS overburden aquifer, which underlies the former Arsenal. Potential source areas for 
these VOC plumes are discussed in Section 6.7.

SVOCs, pesticides and PCBs were not detected at concentrations exceeding the GWQS in the 
background overburden wells. MW-82A was the only overburden background monitoring well 
analyzed for TAL metals. Manganese was detected above the GWQS of 50.0 ug/L at 
background well MW-82A, with a concentration of 2,540 ug/L. Potassium which does not have 
a GWQS was detected at a concentration of 2,580 ug/L at MW-82A. TDS was detected below 
the GWQS of 500,000 ug/L at MW-82A, with a concentration of 78,000 ug/L. Sulfate and 
chloride were not analyzed during this Phase 2 RI. Background levels of manganese and 
potassium are high and can be attributed to natural background quality conditions. Iron in 
background wells was not detected over the GWQS; however, iron is pH and oxygen sensitive 
as documented by Langmuir, 1969, who states "the greatest concentration of ferrous iron in the 
study area occurred in zones of... confined or semi-confined conditions". Based on a review 
of the analytical results, generally, higher iron concentration are detected in the southern portion 
of the former Arsenal where semi-confining conditions are present. Sodium and TDS are 
elevated (but below the GWQS) within the overburden wells. The source of the high sodium 
and TDS levels is the result of natural background conditions.

It is evident from samples collected from these background monitoring wells that the 
groundwater upgradient from the former Arsenal (both the overburden and bedrock hydrologic 
zones) will migrate in a south-southeasterly direction towards the site and most likely contribute 
to the degradation of the groundwater quality on site. The contaminants detected are from both 
natural and industrial sources and must be considered when evaluating the on-site groundwater 
quality.

6.5o2 Site Groundwater Quality Degradation

The Phase 2 RI groundwater sampling events included 119 monitoring wells during Round 1 and 
67 wells during Round 2. The total number of on-site wells sampled during Rounds 1 and 2 
included 113 and 61 wells respectively, with six background wells sampled during each round. 
All groundwater samples were analyzed for TCL parameters and either PPM or TAL metals.

On-site groundwater sampling has indicated the presence of seven distinct plumes of VOC 
contamination (Figure 5-1). TCE, PCE and 1,2-DCE were the main VOC contaminants of 
concern identified in groundwater during the Phase 2 RI. Other VOCs detected at concentrations 
exceeding the GWQS included 1,2-DCA, benzene, chlorobenzene, dichlorobromomethane and 
vinyl chloride. A total of 23 overburden monitoring wells indicated one or more of these VOCs
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at concentrations exceeding the GWQS. Most of the elevated VOC concentrations were detected 
in groundwater samples collected from the northern hydrologic zone. The most recent 
development and industrial activity within the former Arsenal has taken place in this portion of 
the site (Rantan Center). Therefore, these areas are more likely to contain potential non-DOD 
source areas for these plumes. Bedrock monitoring wells do not indicate any VOC 
contamination. In addition, 10 metals were detected site-wide at concentrations ftirctteHing the 
GWQS. These metals included aluminum, antimony, arsenic, cadmium, chromium, iron, lead, 
manganese, sodium and nickel; of which iron, manganese and sodium have beat determined to 
be of natural background quality. There appears to be a correlation between some of these 
analytes and areas known to contain dredge spoils.

Analysis of TDS was performed at 26 on-site monitoring well locations. The NJDEP GWQS 
for TDS is 500 mg/L. The groundwater sampling results indicated that 12 of the 26 locations 
had TDS levels that exceeded the GWQS, with concentrations that ranged from 620 mg/L to 
19,000 mg/L. Salinity was also measured during the well development and purging activities, 
prior to well sampling at the former Arsenal. There was a good correlation between TDS and 
salinity site-wide.

The entire southern portion of the site (i.e., the entire southern hydrologic zone) indicated levels 
of salinity that exceeded die 0.5 ppt GWQS. The salinity concentrations in the overburden 
groundwater samples ranged from 0.5 ppt to 17.0 ppt, while those for the bedrock wells (in the 
southern zone) ranged from 2.4 ppt to 12.0 ppt. This information confirms the 1984 through 
1985 groundwater investigation performed by USACE/Malcolm Pimie for land disposal of 
dredge material, which concluded "The groundwater quality based on this evaluation does not 
meet drinking water standards, primarily as a result of natural Conditions. Salinity ranged from 
1 to 12 ppt in November and December 1984, with most values 2 ppt or greater, as Would be 
expected in the water of a brackish marsh system" (Schmid, 1987).

Based on a USACE/Malcolm Pimie Evaluation of land disposal of dredge material a 
groundwater evaluation was performed in 1984 and 1985. Fourteen groundwater monitoring 
wells were located in the southwestern portion of the former Arsenal in the tidal marsh areas of 
Areas 11, 16 and 19. The groundwater elevations of the water table (potentiometric surface) 
increased from the river and ditches toward the interior of the site, giving rise to a flow toward 
the river and drainage ditches. The groundwater quality, based On this evaluation, did not meet 
drinking water standards, primarily as a result of natural conditions. Salinity ranged from 1.0 
ppt to 12.0 ppt in November and December 1984, with most values 2.0 ppt or greater as would 
be expected in the water of a brackish marsh system. The water was slightly acidic (pH range
5.8 to 6.6). Iron concentrations exceeded the 0.3 mg/L criterion for drinking water in all results 
except four of the September 1985 wells sampled, exceeding 100 mg/L in two wells. 
Manganese concentrations consistently exceeded the 0.5 mg/L drinking water criterion and 
reached a maximum of 15.6 mg/L. Sulfate, chloride, and dissolved solids concentrations were
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typically in excess of drinking water standards, but were within the expected range for tidal 
marshes (Schmid, 1987).

Hardness information was collected during the Phase 2 RI during Round 1 at the 26 locations 
analyzed for TAL metals. The NJDEP GWQS for hardness is 250 mg/L. Hardness results at 
10 of the 26 locations exceeded the GWQS, with concentrations that ranged from 320 mg/L 
(MW-26) to 7,760 mg/L (MW-90C). At 16 of the 26 locations, hardness was detected below 
the GWQS, with concentrations that ranged from 33.8 mg/L (MW-EPA2A) to 242 mg/L (MW- 
61).

Based on a review of the natural aquifer conditions that effect groundwater quality in the 
overburden and bedrock aquifers, groundwater in the overburden aquifer in the southern portion 
of the former Arsenal is not of potable quality (meeting the NJDEP requirements for a Class IIA 
aquifer) based on the natural concentrations for salinity and TDS.

6-6 PAST. PRESENT AND FUTURE USES OF GROUNDWATER

6<>6ol Past Usage of Groundwater

According to Schmid (1987), groundwater was not historically utilized at Raritan Center. 
Overpumping of regional aquifers, which are important industrial and public sources in 
municipalities south of the study area, has caused saltwater intrusion into regional wellfields. 
At Raritan Center, groundwater does not meet drinking water standards, primarily because of 
its natural salinity, iron, manganese and sulfate concentrations. Adequate public water supplies 
are available for future development in the study area from the off-site surface and underground 
supplies tapped by Middlesex Water Company. Water lines at Raritan Center have been 
constructed in sizes to accommodate full development.

6.6,2 Present Usage of Groundwater

The WESTON evaluation of the water usage within the borders of the former Arsenal confirms 
the information presented in the Schmid report. The review of water use information was based 
on a NJDEP, Bureau of Water Allocation file search of all wells within a two and five-mile 
radius of the site. A summary of the well locations, uses and total well numbers identified from 
the January 1993 NJDEP two-mile radius file search is presented in Appendix C, Water Usage 
Survey, Table 1. The search yielded a total of 874 wells which were permitted. The wells were 
categorized into three types:

® Monitoring wells, piezometers, vapor extraction wells, recovery wells and test borings 
located within the site boundaries, including any domestic, industrial, or public supply 
wells identified within a one-quarter mile of the site.
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• Monitoring wells, piezometers, vapor extraction wells, recovery wells and test borings 
located outside the site boundaries, including any domestic, industrial, or public supply 
wells identified within a greater than one-quarter mile of the site.

• Any wells located south of the Raritan River.

The results of this evaluation, including conversations with the Edison Health Department and 
a supplemental field reconnaissance indicated the following:

• Five potential domestic wells were identified within one quarter mile of the site. All of 
these wells have been confirmed to be out of service based on a WESTON field 
inspection. In addition, these five locations are located upgradient of the former Arsenal 
Other potential receptors were not identified within the site boundary or within one quarter 
mile of die site.

• Nineteen domestic wells, 14 industrial wells and one public supply well were identified 
greater than one quarter mile from the site. Many of these wells are believed to be out 
of service; however, this has not been confirmed and verification is required. In any case, 
these wells are located upgradient or sidegradient of the site and are not expected to impact 
the former Arsenal.

• Thirty-seven potential receptors located south of the Raritan River are not expected to 
impact the Phase 2 RI. Since the Ran tan River is a regional groundwater discharge 
waterway, potential receptors south of the Raritan River would affect the river, not the 
forma- Arsenal.

• Although 61 water withdrawal points (permitted for pumping up to 100,000 gallons per 
day) are reported within five miles of the approximate center of the site, it is not likely 
that these wells would impact the former Arsenal overburden and bedrock aquifers. These 
offsite water withdrawal points do not appear to be affecting local groundwater flow 
patterns.

• A sipificant number of industrial facilities exist in and near the Raritan Arsenal for which 
monitoring well permits exist. These facilities represent potential sources of groundwater 
contamination which could impact the former Arsenal.

Based on this information, there are no human receptors for the groundwater (overburdoi or 
bedrock) at the former Arsenal.
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6.6.3 Future Usage of Groundwater

Based on conversations with the Edison Health Department there are no future use plans for the. 
groundwater (both overburden and bedrock) within the former Arsenal. The past history of salt­
water intrusion, TDS, iron and manganese problems are the principal reasons why the township 
has not developed these aquifers.

6.7 POTENTIAL NON-POD SOURCES OF CONTAMINATION

The results of the preliminary evaluation of potential non-DOD sources of soil and groundwater 
contamination are discussed below. This evaluation was based on a limited land use survey; a 
review of data obtained from the NJDEP, USEPA, and local health department files related to 
past or current RIs or cleanups; the NJDEP list of "Known Contaminated Sites in New Jersey". 
The USEPA "CERCLIS" List for Region II: and the NJDEP "Alpha Listing" of Registered 
Underground Storage Tanks for Middlesex County. In addition, analytical results of Phase 2 
RI groundwater sampling were evaluated to determine if off-site sources of groundwater 
contamination are migrating onto the former Arsenal.

Based on the limited surrounding land use survey, 15 facilities within or adjacent to the former 
Arsenal were evaluated to determine if they are potential sources of non-DOD soil and 
groundwater contamination. Of these 15 sites, two (Ardmore Textured Metals Inc., and inland 
Container Corp.) are located within the boundaries of the former Arsenal. The remaining 13 
sites are located adjacent to the former Arsenal. Five of the 15 sites, including Tenneco 
Chemicals (a.k.a. Nuodex Inc.), Industrial Land Reclaiming (ILR Landfill), former Fedders 
Facility (New York Times), Ardmore Textured Metals Inc., and Inland Container Corporation, 
are located either upgradient or sidegradient to groundwater flow direction at the former 
Arsenal. These five sites could potentially contribute to groundwater contamination at the 
former Arsenal. Detailed discussions of each of the 15 sites reviewed are presented in Appendix 
D.

Based on the review of the NJDEP SRP Report "Known Contaminated Sites in New Jersey". 
1994, street addresses, a total of 151 active and pending sites were identified within Edison (88) 
and Woodbridge (63) Townships. Fourteen of the 151 sites are located within the boundaries 
of the former Arsenal. The remaining 137 sites are located outside the boundary of the former 
Arsenal. Nineteen of the 131 sites are located adjacent to the site boundary and are positioned 
either upgradient or side gradient to groundwater flow. The exact location and nature of 
potential contamination at these sites were not established during this review. In addition, field 
verification and inspection will be required. However, many of these sites have the potential 
to impact the soil and/or groundwater at the former Arsenal and are located in areas where 
groundwater contamination was identified. In order to evaluate the potential impacts of these 
sites, a more detailed file review and survey is required. Table 6-3 presents a summary of 
known contaminated sites within or adjacent to the former Arsenal. The approximate locations
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of the 14 sites within the boundary of the site are shown on Figure 6-1. Locations of the sites 
outside the site boundary are not shown and locations not identified on Figure 6-1 are a result 
of low confidence or no street address available.

Based on the review of the USEPA "CERCLIS" list, street addresses, a total of 23 sites were 
identified within or adjacent to the former Arsenal. Eight of the 23 sites are located within the 
boundary of the former Arsenal. The remaining 15 sites are located either upgradient or side 
gradient to groundwater flow direction. The exact location and nature of potential contamination 
at these sites was not determined during this review. In addition, field verification and 
inspection will be required. In order to evaluate the potential impacts of these sites, a more 
detailed file review and survey is required. Table 64 presents a summary of USEPA CERCLIS 
sites within or adjacent to the former Arsenal. The approximate locations of the eight sites 
within the boundary of the former Arsenal are shown on Figure 6-1. Locations of sites outside 
the site boundary are not shown and locations not identified on Figure 6-1 are a result of low 
confidence or no street address available.

Based on a review of the NJDEP "Aloha Listing" of Registered Underground Storage Tanks in 
Middlesex. County, Street addresses, a total of 45 registered underground storage tanks are 
located within the boundaries of the former Arsenal. For the purposes of this evaluation, only 
tanks located within the boundary of the former Arsenal are discussed. Most of the tanks are 
locatedin Raritan Center within or adjacent to AOCs. Several are located upgradient of AOCs 
or within the USEPA facility (GSA Rantan Depot), Middlesex County College, and Thomas A. 
Edison County Park. Each of the tanks has the potential to impact soil and groundwater at the 
former Arsenal. Since the exact location, contents and analytical results of soil and groundwater 
sampling (if any) in the vicinity of these tanks has not been established, the potential impacts to 
soil and groundwater can not be evaluated at this time. In addition, field verification and 
inspection will be required. In order to evaluate the potential impact of these tanks to the soil 
and groundwater at the former Arsenal, a more detailed file review and survey is required. 
Table 6-5 presents a summary of registered underground storage tanks within the former 
Arsenal. The approximate locations of the 45 tanks are shown on Figure 6-1. Eight of the tank 
locations could not be determined based on the addresses given on the list These eight tanks 
are not shown on the figure.

Based on a review of groundwater flow direction and analytical results of groundwater samples 
collected during the Phase 2 RI, off-site sources of groundwater contamination have been 
identified. These off-site sources of groundwater consist of two distinct groundwater plumes and 
include the following:

• Based on the results of the SGWS investigation and groundwater sampling during the 
Round 1 and 2 sampling events, VOCs including TCE, total 1,2-DCE and PCE were 
detected at concentrations that exceed the NJDEP GWQS in the vicinity of upgradient 
background monitoring wells MW40 and MW-103A (Figures 5-2, 5-3 and 54). Based

rf>\RARJTAN\R0I_D08\STrEHyD.RPT 6-39



on the analytical results and groundwater flow directions, a plume of VOCs is flowing 
onto the former Arsenal. This plume is not associated with past activities at the former 
Arsenal.

® Based on the results of the SGWS investigation and groundwater sampling during the 
Round 1 and 2 sampling events, TCE was detected at concentrations that exceed the 
NJDEP GWQS in upgradient background monitoring well MW-105A (Figure 5-2). The 
source of this potential plume has not been determined, but based on the location of the 
well and groundwater flow directions, a potential VOC plume is flowing onto the former 
Arsenal. However, this cannot be confirmed until groundwater sampling in Area 18A is 
performed. Based on an initial evaluation of data, it is not likely that this potential VOC 
plume is associated with past activities at the former Arsenal.

® Based on the results of the Round 1 and 2 of groundwater sampling events, TCE was 
detected at concentrations that exceed the NJDEP GWQS in monitoring well MW-91A 
located in the southwestern portion of Area 16 (Figures 5-2 and 5-22). This result is 
inconsistent with the groundwater sampling for other monitoring wells in Area 16 located 
to the north, east and south. Based on historical data, the analytical results of surrounding 
wells and groundwater flow direction; the most likely source of contamination at this 
location, is the former Tenneco Chemical site or the ILR landfill rather than past activities 
at the former Arsenal.
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SECTION 7.0

CONCLUSIONS AND RECOMMENDATIONS

7.1 PHYSICAL SITE CHARACTERIZATION

The results of the Phase 2 RI investigation indicate that most of the southern two thirds of the 
former Arsenal consists of a lowland estuarine environment, while most portions of the northern 
third of the site are either developed or palustrine (freshwater) forested and emergent wetlands. 
The site topography slopes gently east-southeast towards the Raritan River. Ground surface 
elevations range from six feet MSL to approximately 100 feet MSL.

The site geology is characterized by an overburden layer, approximately 10 to 80 feet thick, 
composed of unconsolidated sediments underlain by a bedrock composed of shales, 
metamorphosed shales and an igneous diabase rill. Specifically, the subsurface materials are 
grouped into the following units, starting at ground surface:

• The Upper Sand (US) unit consists of reworked natural material, dredge spoils and rill of 
varying composition. The US unit is limited in extent and thickness and is found 
predominantly in the southern, south central and north central portions of the site. The 
US unit is not considered an aquifer. The zone of saturation in the US unit is thin, 
discontinuous and perched where underlain by the meadowmat.

• Hie Meadowmat (MM) unit consists of organic-rich silt and clay. The MM (formerly 
identified as peat) was the marsh surface prior to development in the region. The MM is 
discontinuous across the site, occupying the southern hydrologic zone of the former 
Arsenal. The MM unit is notan aquifer, but is characterized as a semi-confining unit (due 
to its low permeability) where present over the LS Unit.

• The Lower Sand (LS) unit consists of fine-grained to coarse-grained sand with some gravel 
and occasional clay lenses. The LS unit is continuous across the rite and, regionally, is 
part of the Farrington Sand Formation. The LS unit is the primary overburden water­
bearing unit beneath the site. Hie LS unit is found unconfined in the northwestern portion 
of the site and confined, to varying degrees, where it is overlain by the MM in the eastern- 
southeastern portions of the site.

• The Weathered Bedrock (WBK) group consists of a dense, discontinuous clay unit, the 
Raritan Fire Clay, the weathering products of the shale and saprolite deposits associated 
with diabase bedrock. The WBK group is present throughout most of the former Arsenal, 
but is absent in the southern and southwestern portions of the site where it has been eroded
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by past meanderings of the Ran tan River. The WBK group is not an aquifer, but is 
considered a semi-confining layer (due to its low permeability) atop the bedrock aquifer.

® The competent bedrock beneath the site consists of Triassic age shale (Passaic Formation) 
under the north-northwestern portion of the site; a metamorphosed shale (slate) in the 
central portion, and an igneous diabase sill (Palisades Sill) in the south-southeastern 
portion of the site. The bedrock strikes northeast and dips gently towards the northwest. 
The shale and metamorphosed shale have numerous fractures, while the diabase sill has 
relatively few fractures. The bedrock is a semi-confined aquifer, with groundwater 
occurrence and movement predominantly in the fractures.

The site groundwater hydrology is characterized by separate aquifers in the overburden and 
bedrock. Groundwater within the overburden and bedrock aquifers flows southeastward across 
the site toward the Ran tan River. For the purposes of evaluating the hydrological trends and 
interpreting the relationship between these trends and the site geology, the former Arsenal was 
divided into northern and southern hydrologic zones.

The L5 unit is the primary water-bearing unit within the overburden and exhibits both confined 
and unconfined conditions. In the north-northwestern portion of the site, the LS unit is 
unconfined and the water table mirrors the surface topography. In the south-southeastern portion 
of the site, the LS unit is confined by the MM and the piezometric surface is almost flat. The 
average horizontal hydraulic gradient for the northern zone was 0.0090 feet/feet, while for the 
southern zone was 0.0011 feet/feet. The average vertical hydraulic gradient within the 
overburden is 0.0797 feet/feet downward.

The bedrock aquifer is confined by the WBK group and saprolite deposits overlying the Palisades 
Sill, and the bedrock fracture system controls the occurrence and movement of groundwater. 
The average horizontal hydraulic gradient within the bedrock aquifer is 0.007 feet/feet, while 
the average vertical hydraulic gradient between the overburden and bedrock aquifers is 0.0116 
feet/feet downward. These hydraulic gradient values suggest the potential for groundwater 
movement downward from the overburden aquifer into the bedrock aquifer. However, it should 
be noted that two of the three groundwater elevation measurement rounds were conducted during 
high tide, when groundwater levels in the overburden would be elevated in comparison to the 
groundwater levels in the bedrock, resulting in a greater vertical hydraulic gradient. In addition, 
the bedrock aquifer is essentially uncontaminated, indicating no downward movement of 
contaminants into this aquifer. These factors indicate that the predominant groundwater flow 
vectors in both the overburden and bedrock aquifers are horizontal.

The tidal influence investigation indicated that groundwater levels in both aquifers are influenced 
by tidal fluctuations. Groundwater levels in the overburden aquifer were affected by tidal 
influence to a greater extent than the bedrock aquifer. However, water level fluctuations due
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to tidal influence had no significant effect on groundwater flow direction in either the overburden 
or bedrock aquifers.

The interrelationship between surface water and groundwater is limited to the overburden aquifer 
and varies between recharge and discharge modes according to locale and site conditions such 
as tidal cycle and precipitation events. Overall, both surface water and groundwater (Overburden 
and bedrock) ultimately discharge to the Raritan River.

7.2 POTENTIAL GROUNDWATER CONTAMINANTS OF CONCERN

7.2.1 Background Contaminants of Concern

As part of the Phase 2 RI activities, nine monitoring wells (five overburden and four bedrock) 
were installed upgradient of the former Arsenal to evaluate background groundwater quality. 
Analysis of background groundwater samples indicate concentrations of iron and manganese 
exceeding the NJDEP Class HA GWQS. Iron and manganese are naturally occurring 
compounds. Potassium was detected in overburden and bedrock background monitoring wells 
at concentrations ranging from 2,580 ug/L to 5,790 ug/L. Potassium is considered to be a 
naturally occurring compound with no GWQS established by the NJDEP. Sodium was detected 
in background wells at concentrations ranging from 2,540 ug/L to 42,400 Ug/L, below the 
NJDEP GWQS of50,000 ug/L. Sodium is a naturally occurring compound. Sodium in bedrock 
is believed to be a result of historic saltwater intrusion of the bedrock. Further evaluation of 
these compounds is not warranted based upon their presence within the upgradient background 
monitoring wells.

Two of the four overburden, background wells contained PCE, TCE and total 1,2-DCE at 
concentrations exceeding the Class HA GWQS. These results indicate that a portion of the on­
site VOC groundwater contamination may be attributed to off-site sources.

7.2.2 On-Site Contaminants of Concern

The analytical results from two rounds of monitoring well sampling and the shallow groundwater 
screening investigation indicate that organic and inorganic contamination exceeding NJDEP 
GWQS is present within the overburden aquifer. The analytical groundwater results alro 
indicate that the bedrock aquifer is essentially uncontaminated.

Organic contaminants of potential concern include benzene and the chlorinated V0Cs TCE, 
PCE, 1,2-DCA, 1,2-DCE, chlorobenzene, and vinyl chloride. Based on an evaluation of OBG, 
Dames & Moore, and Phase 2 RI groundwater analytical results, the VOCs are generally found 
in seven plumes in the overburden aquifer beneath the north-north central portions of the site. 
The VOC plumes are moving very slowly proportional to the hydraulic conductivity value 
repotted by OBG in 1989 (60 to 2,600 gal/day/fi*) and the hydraulic gradient measured during
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the Phase 2 investigation (0.0055 foot/foot). The slowing of the VOC plumes is f-ansed by 
retardation, natural attenuation, and degradation of dissolved compounds. A pure phase 
solubility evaluation was conducted on all monitoring well and shallow groundwater screening 
analytical results. The evaluation indicated that only one location (SGW-110) had a VOC 
concentration greater than a one percent pure phase solubility limit. Therefore, the presence of 
tree-phase DNAPLs within aquifers at the former Arsenal is unlikely.

Inorganic contaminants of potential concern include aluminum and arsenic. These of 
concern were predominantly found in the southern portion of the former Arsenal. Aluminum 
was observed site-wide at concentrations exceeding the NJDEP GWQS, with exceedances in both 
overburden and bedrock wells. Aluminum concentrations in bedrock wells was an order of 
magnitude less than aluminum concentrations in overburden wells. Based on the widespread 
distribution of aluminum, plumes cannot be delineated or attributed to point sources. However, 
analytical groundwater results indicate that higher aluminum concentrations appear to be 
associated with the Black Ditch and Red Root Creek Drainage Areas. Arsenic was detected at 
concentrations exceeding the GWQS throughout the overburden monitoring wells in the southern 
portion of the former Arsenal. Arsenic was not detected at concentrations exceeding the GWQS 
m any bedrock wells at the former Arsenal. Arsenic exceeded the GWQS in monitoring wells 
located in Areas 4, 5, 6, 6A, 6B, 11, 14 and 16 and cannot be delineated into specific plumes. 
Contributing sources of aluminum and arsenic may include historic fill used in the construction 
of former Arsenal infrastructure, the application of sodium arsenite herbicide at the former 
Arsenal, the deposition of dredge spoils, non-DOD sources, or the effects of the Raritan River.

ITie analytical groundwater results indicated sodium (and salinity) at concentrations exceeding 
the NJDEP GWQS within the overburden and bedrock aquifers throughout the lower two thirds 
o the former Arsenal. The elevated sodium (and salinity) present within the groundwater ran 
be attributed to saltwater intrusion of the Raritan River, a tidally-influenced estuary.

73 RECOMMENDATIONS for FURTHER INVESTIGATION

The former Arsenal site and adjacent areas have experienced 32 years of extensive construction, 
development, industrial/commercial activities and other uses since the Raritan Arsenal was 
closed in 1963; extending the potential sources of contamination substantially beyond historical 
DOD source areas. In addition, the compounds of potential concern which have been 
as a result of the Phase 2 RI (benzene, PCE, TCE, 1,2-DCA, total 1,2-DCE, chlorobenzene, 
vinyl chloride, aluminum and arsenic), are common contaminants found within many 
industrialized and developed areas of New Jersey.

It is recommended that the following general investigations be carried out prior to any further 
widescale investigation of AOC at the former Arsenal. The purpose of these proposed activities 
will be to determine whether the contaminants of concern pose an unacceptable environmental 
risk and to what extent they are attributable to past DOD activities at the site; while generating
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sufficient additional documentation to support reclassification of the overburden aquifer in the 
southern part of the site due to naturally caused water quality degradation.

• Results Of a 1988 study by McLaughlin suggest that background levels of contaminants 
such as lead in the Raritan River may potentially contribute to surface water concentrations 
of these metals in tidally-influenced areas of the former Arsenal. Surface water and 
sediment should be sampled within the Raritan River, both upstream and downstream of 
the former Arsenal site to ascertain background levels of metals and other contaminants. 
This should be done over a complete tidal cycle. This information will support a 
comparison of groundwater contaminants to those in the receiving surface water body and 
could also be used in the future to make decisions about AOCs within tidally affected 
areas, since the Rantan River may be a continuing source of contamination at these 
locations.

• Development activities and plans for the Raritan Center Industrial Park and other areas 
within the former Arsenal should be identified. Decisions related to future investigation 
and potential remediation at the former Arsenal should take these plans into consideration, 
as construction activities undertaken during and following the completion of the 
groundwater investigation have resulted in further alteration of site hydrology and have 
potentially affected contaminant migration and transport. Examples of such activities 
include filling the Area 20 Ditch and construction of impermeable building and parking 
lot coverage over Area 20, wetland creation/mitigation activities in the northeastern portion 
of Red Root Creek and ongoing fill activities in Area 14.

• Due to 32 years of non-DOD activity at the former Arsenal and the potential for off-site 
sources to contribute to the observed contaminant levels in groundwater, further evaluation 
of contaminant source areas is required. This task should include a thorough file review 
and site inventory and survey related to non-DOD site activities. A preliminary 
identification of potential non-DOD sites potentially contributing contaminants to the 
former Arsenal is presented in this report. A more detailed identification of the past and 
current industries which could be contributing to groundwater contamination should be 
conducted, as very limited information has been provided by landowners or Edison 
Township officials. As recommended in the draft ROI for the Area 14 soil investigation, 
additional research is required to determine the exact nature and circumstances related to 
the historical dredging/filling operations which have impacted Areas 11,12, and 14. The 
results of this research will determine whether dredge areas qualify under DERP guidelines 
for DOD-lead remediations.

• Phase 2 RI data collected by WESTON indicates that the overburden aquifer does not 
the requirements of a Class HA aquifer in the southern portion of the former Arsenal, 
based on the TAL metals analyses and salinity results. Collection of two additional rounds 
of water samples from selected wells in the southern portion of the site for chloride, TDS
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and other appropriate groundwater quality indicators is recommended to support an 
application to the NJDEP to reclassify the southern portion of the site as a riag« tttr 

aquifer. Unlike the Class DA aquifer designation currently in effect for the site, a 
HIB designation would denote that the natural quality of the groundwater is not suitable 
for conversion to potable uses and would reduce the level of concern for contaminants in 
the applicable part of the site. This aquifer designation has previously been applied to 
locations on the southeastern shore of the Raritan River, opposite the former Arsenal. 
Reclassification of the aquifer from a Class H A to a Class m B will be consistent with 
NJDEP regulations pursuant to N.J.A.C. 7:9-6.5(03 and 4 of the Ground Water Quality 
Standards and the applicable Surface Water Quality Standards (NJ.A.C. 7:9b-1 et seq.)

® Although the northern portion of the former Arsenal is classified as a riaw ua aquifer 
and contamination exceeding GWQS has been documented, groundwater is not used for 
potable or industrial purposes. NJDEP regulations include a provision for the ripsignatin^ 
of areas of exception to strict application of the GWQS in certain, specific situations. 
These circumstances are identified under NJ.A.C. 7:9-6.6, which states that the 
Department may designate an aquifer classification exception area (CEA) only when 
constituent standards are not or will not be met due to (1) natural groundwater quality; (2) 
localized effects of a permitted discharge (e.g., effluent limits above the constituent 
standards with a discharge outside the plume/capture zone); (3) part of a pollution remedy 
conducted pursuant to an ACO or other Department oversight mechanism or program; or 
(4) an Alternate Concentration Limit approved pursuant to the New Jersey Pollutant 
Discharge Elimination System (NJPDES). The northern portion of the former Raritan 
Arsenal may qualify as a CEA and it is recommended that this option be evaluated as part 
of the future management of the site. This recommendation is based on the fact that there 
is no current or future use of groundwater. The entire former Arsenal is on public water, 
and there are no human receptors. Lastly, the Phase 2 RI has clearly determined that there 
are off-site sources of groundwater contamination not attributed to the Army.

® Some wells installed as part of previous investigations are screened across multiple, 
geologic and hydrologic units (such as the US, MM, LS) with screen lengths of over 20 
feet. These wells are located within VQC plumes increasing the potential for cross­
contamination of the US and LS units. A detailed evaluation of these wells is 
recommended to determine whether the wells should be grouted. The need for a properly 
screened well at each location should be incorporated into the evaluation. It is 
recommended that monitoring well MW-31 be grouted as a priority. MW-31 is not double 
cased and is located near a VOC plume associated with Areas 1 and 18A. This well’s 
screen deeply penetrates the Ran tan Fire Clay and the well should be sealed to preclude 
the possibility of contamination migrating to the bedrock aquifer.

® Based on the evaluation of surface water and groundwater elevations, it appears that 
groundwater discharges to surface water in' some portions of the former Arsenal.
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Therefore, contaminants present in groundwater may be impacting surface water and 
sediments. Sampling of the Raritan River and other reference locations has been 
recommended to assist in the evaluation of surface water and groundwater contaminants 
of concern. It has been shown that there are no human receptors for groundwater at the 
former Arsenal. If it appears that groundwater, surface water or sediment contaminants 

are present at the site at concentrations exceeding reasonable "background/reference" 
levels, and are attributable to historical DOD activities, that a tiered ecological risk 
assessment should be initiated in order to further evaluate the potential toxicity of 
compounds of concern. The purpose of the first tier or phase of this risk assessment 
would be to evaluate existing levels of a select group of contaminants to determine if 
aquatic biota are at risk. Total and dissolved metals analyses should be conducted for any 
future surface water sampling, to determine whether metals present in the surface water 
adsorbed to suspended solids in the water column, or present in the dissolved state. If the 
first tier results were inconclusive or predicted adverse effects, then the objective of the 
second tier would be to conduct appropriate site-specific studies to test or further resolve 
the extent of ecological effects posed by contaminants, and to ultimately establish site- 
specific cleanup levels for contaminants of concern.

7,3,1 Specific Areas Of Potential Concern Requiring Further Investigation

Specific potential AOCs for groundwater and conclusions and recommendations regarding them 
are described below. Except for additional investigations related to the Work Plan Addendum 
or unfinished Area 5 and Area 12 sampling, further investigation of AOCs will be contingent 
upon the results of die general investigations proposed above.

SGWS was conducted at over 150 locations during the Phase 2 RI to evaluate shallow 
groundwater quality as related to potential VOC contamination. As discussed in Section 6.1.1 
through 6.1.7; the VOC analytical results of the SOWS investigation correlated well with the 
analytical groundwater VOC results for monitoring wells, generating a high level of cnnfirigmy 
in the use of the Geoprobe sampling method for additionally required groundwater sampling

The installation of additional wells in specific areas of concern will be performed based on the 
results of the DOD and non-DOD source area survey. VOC plumes that can be determined to 
be DOD related, will be evaluated. Additional overburden monitoring wells will be added to 
support a dearly defined specific purpose (such as aquifer reclassification or to refine the well 
array for natural attenuation as a remedial option). In areas of groundwater contamination not 
attributed to DOD activities, additional groundwater monitoring will not be performed, consistent 
with DERP guidelines. Recommendations for new monitoring wells and resampling of existing 
wells will be presented in the Proposed Remedial Action Work Plan for groundwater.

• The groundwater plume AOC 2 contains VOCs which can be potentially attributed to both 
DOD and non-DOD sources. Additional soil sampling (test pits) at the suspected source
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IUXAG£s:

area near Building 256 is planned as part of the Work Plan Addendum activities. Soil 
sampling may be supplemented with additional SGWS Geoprobe sampling. A thorough 
file search and industrial site inventory is recommended to investigate all potential sources 
of VOC contamination within AOC2, including the benzene contamination which does not 
appear related to Building 256 operations. Further groundwater sampling in this AOC is 
not recommended unless the Work Plan Addendum and file search investigations determine 
that the AOC 2 plume was created by DOD discharges. Any additional future 
groundwater monitoring of the AOC 2 plume should utilize Geoprobe sampling, plus 
sampling of masting wells.

® The groundwater plume AOC 3 (Owens-Illinois) contains VOCs which do not appear to 
be attributable to the former DOD aboveground tank farm. Additional groundwater 
sampling of wells near this area is proposed as part of the Work Plan Addendum activities. 
A file search and investigation of potential non-DOD operations is recommended to 
determine the source area for the contamination. Further Geoprobe SGWS sampling is 
recommended to more accurately localize the extent of this plume to determine whether 
it is related to the former tank form, or to a non-DOD source.

® The groundwater plume AOC 4 contains VOCs which have been attributed to combinations 
of upgradient and DOD sources (former Area 18A pond). The analytical soil results 
within Area 18A indicate that there does not appear to be a major continuing point source 
discharge to groundwater. The absence of a point source can be attributed to the 
successful USACE remedial activities conducted to address the former pond area. As 
shown on Figure 5-1, AOC 4 is the largest VOC plume identified at the former Arsenal. 
However, the analytical results of bedrock monitoring wells MW-71C, MW-87C, MW- 
88C and MW-89C indicate that the bedrock aquifer remains uncontaminated. Additional 
groundwater and soil sampling in and near Area 18A has been proposed as a followup to 
the Phase 2 investigation of Area 18A and as part of the Work Plan Addendum activities. 
Two additional overburden wells (PW-41A and PW-42A) are to be installed and sampled 
as part of the Area 18C investigation. In addition, wells within Area 18 at locations 
upgradient to Area 18A will be sampled. A file search for upgradient sources of VOCs 
is recommended related to DOD or non-DOD activities. Any future groundwater 
monitoring of the AOC 4 plume should emphasize Geoprobe sampling, plus sampling of 
existing wells.

® The groundwater plume AOC 5 (Area 10 tennis courts) contains VOCs which may be 
attributable to potential DOD and non-DOD activities. A file search of AOC 5 to evaluate 
potential DOD and non-DOD contamination source areas is recommended Further 
Geoprobe SGWS sampling is also recommended to more accurately localize the extent of
this plume.

• The groundwater plume AOC 6 (Area 19) detected VOCs which have been attributed to 
potential DOD and non-DOD sources. A file search and industrial site inventory of
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surrounding areas is recommended to determine potential DOD and non-DOD sources of 
contamination. Further groundwater sampling in this AOC is not recommended unless the 
file search investigation determines that the AOC 6 plume was most likely created by a 
DOD discharge, Any additional future groundwater monitoring of the AOC 6 plume 
should emphasize Geqprobe sampling, plus sampling of existing wells.

• The groundwater plume AOC 7 (PSE&G) detected VOCs which have been attributed to 
potential DOD and non-DOD sources. Additional soil sampling is proposed in the Area 
7 Draft ROI to evaluate potential source areas. Another round of groundwater sampling 
is recommended to monitor plume movement. A file search and review of past and 

present land use is recommended to evaluate potential DOD and non-DOD related sources.

• Arsenic was detected within Area 14 at concentrations exceeding the GWQS of 8.0 ug/L 
in three of nine locations sampled in during the Round 1 groundwater sampling event. In 
five of nine remaining locations, arsenic was detected below the GWQS. Arsenic was 
undetected at MW-50C with a detection limit exceeding the GWQS. The presence of 
arsenic within the soil/dredge material in Area 14 at concentrations exceeding NJDEP soil 
cleanup criteria is believed to be a potential source of the groundwater contamination 
within Area 14. The Phase 2 investigation indicates that the highest arsenic levels in 
groundwater underlying Area 14 may be confined to the relatively narrow and low-yielding 
MM unit in the upper portion of the overburden aquifer. It is recommended that MW-50 
be resampled and that additional soil and shallow groundwater samples be collected in and 
near the MM unit to determine the fate and concentration of arsenic in the MM unit

• Arsenic was detected above the GWQS at the former Arsenal during both the Round 1 and 
2 groundwater sampling events. Arsenic is a site-wide contaminant of concern, distributed 
predominantly in the southern portion of the site within Areas 6, 6A, 6B, 11,12,14 and 
16. Concentrations of arsenic above the GWQS ranged from 8.2 ug/L (MW-16) to 398 
ug/L (MW-50). The source of arsenic in both the soil and groundwater at the former 
Arsenal is likely related to its natural occurrence in the geologic formation present on-site, 
deposition of dredge spoils, past DOD-related activities (herbicide application), or effects 
of the Rantan River. It is recommended that the impact of arsenic in groundwater be 
evaluated as part of the proposed reference sampling, aquifer reclassification and 
ecological risk assessment programs.

• Aluminum was detected above the GWQS in 25 of the 39 monitoring wells sampled. Only
one of the upgradient background monitoring wells (MW-103C) was sampit-rf for TAL 
metals (which includes aluminum). It is recommended that all the background wells be 
sampled for aluminum to determine background water quality for tins metal.

• Explosive compounds were detected in monitoring wells MW-17 and MW42A, located 
downgradient of Area 4. A SGWS investigation for explosive compounds (Method 8330)
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is recommended for the fenced portion of Area 4 to determine if potential soil 
contamination is impacting overburden groundwater quality.

® The groundwater investigation proposed for Area 18 in the Work Plan Addendum should 
be completed to determine the possible influence of contaminants from the USEPA and/or 
GSA on the former Arsenal. During this investigation, baseline groundwater quality 
upgradient and downgradient of the Area 18 should be determined.

0 The Area 12 groundwater and soil investigation, as proposed in the Final Phase 2 RI Work 
Plan (December 1993) and subsequently amended, should be completed. The results of 
this investigation should be amended to the site-wide hydrologic report, as necessary.

7°3°2 Areas and Compounds Requiring No Further Action

® The bedrock aquifer remains unaffected after more than 60 years of DOD and non DOD 
activities at the location of the former Arsenal. Groundwater sampling information 
indicates some low levels of naturally occurring contaminants which can be attributed to 
natural background conditions, with the exception aluminum. Several SVOC were 
detected at one bedrock location, but this is attributed to laboratory contamination. In 
summation, the Rantan Fire Clay and Weathered Bedrock units in combination appear to 
be an effective barrier to contamination at this time. No further action for overall bedrock 
aquifer sampling is recommended.

© VOCs detected in AOC 1 can be attributed to an off-site source of contamination, MW- 
103 was designated as a background well cluster location, to determine groundwater 
quality entering the former Arsenal. Groundwater samples collected from monitoring well 
MW-103 detected VOCs emanating on-site from an off-site source. This contamination 
is attributed to non-DOD related activities. Further investigation is not recommended for 
this non-DOD related plume.

® The VOC dichlorobromomethane was detected in groundwater at concentrations pyravting 
the NJDEP GWQS. This VOC was detected at one location site-wide at a concentration 
exceeding the GWQS. Based on both the low frequency of detection and low 
concentration detected, this VOC is not considered a compound of concern at the former 
Arsenal. No further action is recoin mended for dichlorobromomethane in groundwater at 
the former Arsenal.

® Of the SVOCs detected in groundwater, only bis(2-ethylhexyl)phthalate was detected over 
the GWQS at the former Arsenal. Bis(2-ethylhexyl)phthalate exceeded the NJDEP GWQS 
at MW-67 (140 ug/L) and MW-90C (72 ug/L), two of the 119 locations analyzed. During 
the Round 2 sampling event bis(2-ethylhexyl)phthalate was not detected at concentrations 
exceeding the GWQS at any of the 67 wells sampled. Based on the analytical results, 
SVOCs are not of concern in groundwater at the former Arsenal. The presence of bis(2-
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ethylhexyl)phthalate is most likely attributed to laboratory cross-contamination. Rased on 
these occasional exceedances, SVOCs do not comprise a threat and no additional SVOC 
sampling should be performed on any former Arsenal wells. No further action is 
recommended for bis(2-ethylhexyl)phthalate or any other SVOC in groundwater at the 
former Arsenal.

• Metals such as antimony, cadmium, chromium, lead, mercury and nickel are not 
considered compounds of concern at the former Arsenal, based on their low frequency and 
distribution. Antimony was detected above the GWQS standard of 20 ug/L at three of the 
119 locations during the Round 1 sampling event. During the Round 2 campling event 
antimony was not detected above the GWQS. Cadmium was detected at the GWQS of 4.0 
ug/L at one of the 119 locations during Round 1. During the Round 2 sampling event 
cadmium was detected at concentrations exceeding the GWQS in two of the 67 wells 
sampled. Chromium was detected above GWQS of 100 ug/L at one of the 119 locations 
sampled during Round 1. During the Round 2 sampling event chromium was not detected 
above the GWQS. Lead was detected above GWQS of 10.0 ug/L at six of the 119 
locations sampled during the Round 1 sampling event. During the Round 2 sampling event 
lead was not detected above the GWQS. Mercury was detected above the GWQS of 2.0 
ug/L at one of the 119 locations sampled during the Round 1 sampling event. During the 
Round 2 sampling event mercury was not detected above the GWQS. Nickel was detected 
above the GWQS of 100 ug/L at two of the 119 locations sampled during the Round 1 
sampling event. During the Round 2 sampling event nickel was detected above the GWQS 
at one of the 67 wells sampled. The source of antimony, cadmium, chromium, lead, 
mercury and nickel is believed to be a combination of natural levels in the geologic 
formations underlying the former Arsenal, manmade discharges related to dredge spoils 
in the southern portion of the site, possible historic DOD activities at in the north central 
portions of the site (Areas 2, 3 and 4), and non-DOD sources. Except for the limited lead 
sampling proposed for Area 4 in Section 7.3.1, antimony, cadmium, chromium, lead, 
mercury and nickel are not considered to be a contaminants of concern at the former 
Arsenal and no further action with regard to these metals in groundwater is recommended.

• Metals such as iron, manganese and sodium, which occur naturally at elevated 
concentrations in background wells, should not be considered contaminants of concern at 
the former Arsenal. Therefore, no further action is recommended for iron, manganese and 
sodium in groundwater.

• Cyanide was not detected at any of the well locations sampled during either the Round 1 
or 2 groundwater sampling events. Since cyanide was not detected site-wide, it is not 
considered to be a contaminant of concern and no further action is recommended for this 
compound in groundwater.

• Aldrin was the only pesticide detected in groundwater at the former Arsenal at 
concentrations exceeding the GWQS. Aldrin exceeded the GWQS at one of the 119
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locations sampled during the Round 1 sampling event. During the Round 2 sampling event 
aldrin was not detected at concentrations exceeding the GWQS of 0.04 ug/L at any of the 
67 wells sampled. Based on the analytical groundwater results, pesticide compounds are 
not of concern at the former Arsenal and no further action with regard to in
groundwater is recommended.

® PCBs woe not detected at any of the well locations sampled during either the Round 1 or 
2 sampling events. Since PCBs were not detected in groundwater site-wide, no further 
action is recommended for these compounds in groundwater at the former Arsenal.

® Dioxin and furans were not detected during either the Round 1 or 2 groundwater sampling 
events. No further action for these compounds is recommended.

® Based on the results of the Phase 2 RI groundwater sampling explosive compounds are not 
considered to be contaminants of concern. With the exception of Area 4, explosive 
compounds were not detected in any groundwater samples collected during either the 
Round 1 or 2 sampling events. Additional investigation of explosive compounds in Area 
4 is discussed in Section 7.3.1. As yet, Area 12 groundwater has not been sampled for 
explosive compounds. This area will have explosive compounds analyzed for 
groundwater. Based on the analytical groundwater results (except for Area 12), explosive 
compounds are not a concern and no additional explosives sampling is recommended at 
any former Arsenal wells.

® Thiodiglycol was not detected during either the Round 1 or 2 groundwater sampling 
©vents. No further action for this compound is recommended.
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MONITORING WELL LOCATIONS 
ELEVATION OF MEADOVMAT UNIT 
AND (THICKNESS) IN FEET

AREA BOUNDARIES

APPROXIMATE EXTENT OF MEADOVMAT UNIT. NOT ALL 
WELLS THAT ENCOUNTERED THE MEADOVMAT UNIT ARE 
SHOWN. MEADOVMAT UNIT WAS NOT ENCOUNTERED IN 
ANY WELLS TD THE NORTH OF THE SHADED REGION. ALL 
VALUES POSTED REPRESENT DATA FOR THE DEEPEST 
VELL VITHIN A CLUSTER, OR A VALUE REPRESENTATIVE 
FOR THAT PORTION OF THE SITE.

NOTEi ELEVATION DATA (FEET MSL) ARE 
REPORTED IN NGVD OF 1929.

FOR A COMPLETE UNDERSTANDING AND 
INTERPRETATION OF THIS FIGURE, REFER 
TD THE TEXT IN SECTION 4.

GRAPHIC SCALE 
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MONITORING WELL LOCATIONS 
ELEVATION OF LOWER SAND UNIT 
AND (THICKNESS) IN FEET

AREA BOUNDARIES

NOTES- THE DATA DEPICTED IS FOR MONITORING WELLS 
THAT FULLY PENETRATED THE LOWER SAND. THE 
LOWER SAND IS PRESENT THROUGHOUT THE ENTIRE 
FORMER ARSENAL. NOT ALL WELLS THAT 
ENCOUNTERED THE LOWER SAND UNIT ARE SHOWN. 
ALL VALUES POSTED REPRESENT DATA FOR THE 
DEEPEST WELL WITHIN A CLUSTER OR A VALUE 
REPRESENTATIVE FOR THAT PORTION OF THE SITE.

ELEVATION DATA (FEET MSL) ARE 
REPORTED IN NGVD OF 1989.

FOR A COMPLETE UNDERSTANDING AND 
INTERPRETATION OF THIS FIGURE. REFER 
TO THE TEXT IN SECTION 4.

RESULTS POSTED FOR HV-48A ARE TAKEN FROM 
THE LOG FOR SOIL BORING 48B DRILLED BY 
DAMES K MOORE.

TERMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY
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SAPROLITE UNIT AND (THICKNESS) IN FEET

AREA BOUNDARIES

APPROXIMATE EXTENT OF TIC RARITAN FIRE CLAY UNIT. 
ONLY MONITORING WELLS THAT FULLY PENETRATED 
THE RARITAN FIRE CLAY UNIT ARE SHOWN.
THE RARITAN FIRE CLAY UNIT WAS NOT ENCOUNTERED 
IN THE UNSHADED REGIONS.

APPROXIMATE EXTENT OF SAPROLITE UNIT. ONLY 
MONITORING WELLS WHICH OBSERVED THE SAPROLITE 
UNIT ARE SHOWN.

NOTEi ELEVATION DATA (FEET MSL) ARE 
REPORTED IN NGVD OF 1929.

FOR A COMPLETE UNDERSTANDING AND 
INTERPRETATION OF THIS FIGURE. REFER 
TO THE TEXT IN SECTION 4,

■ - TOTAL THICKNESS OF SAPROLITE 
DEPOSIT HAS NOT KEN DETERMINED

^^TBrMER RARITAN ARSENAL;
PHASE II !

REMEDIAL INVESTIGATION
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DISTRIBUTION AND THICKNESS
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AREA DOUNDARIES

APPROXIMATE EXTENT OF THE WEATHERED PASSAIC UNIT. 
ONLY MONITORING WELLS THAT FULLY PENETRATED 
THE WEATHERED PASSAIC UNIT ARE SHOWN,
THE WEATHERED PASSAIC UNIT WAS NOT ENCOUNTERED 
IN TIC UNSHADED REGIONS.

NOTES' ELEVATION DATA (FEET MSL) ARE 
REPORTED IN NGVD OF 1989.

FOR A COMPLETE UNDERSTANDING AND 
INTERPRETATION OF THIS FIGURE, REFER 
TO THE TEXT IN SECTION 4.

MW-96C 8. MW-60C WERE COMPLETED 
IN THE PALISADES SILL FORMATION.

GRAPHIC SCAI£ 
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1 Inoh = 1500 ft.

l-OOC
NA

imugersV^t DEsatosi/ansuams

“^^TSrMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION: irDcrv
EDISON. NEW JERSEY

DISTRIBUTION AND THICKNESS
OF WEATHERED PASSAIC UNIT

CUENT NAME;

U.S. ARMY CORPS OF ENGINEERS
DATE;

JUNE 1995
FIGURE §t

4-5



W
O
 4

: (
B

B
M

B
S-

O
II

M
K

IO
B

 
D

O
B

 8
/1

3/
88

F*
 N

M
B
 a

m
na

am
a u

rn
 m

MW-103CJ
(&8>

MW-105C
c-a3o>

1 wen id
1 Location

Area RecovJ
Strength

Depth of Core 
[Feet from surface)

Rock Type Rock Characteristics 
(Pore, Free., Fill)

pc 19 2 * 37.90 Hire 72.25
I

Slate 2nd Prep, Gypsum Fill With 
Horz./Vert. Fractures|m\AM7C

19 1 * 21.90 thru 42.40 Slate-lriteited
SS(Lentlcular BDG.)

Vuggy Porosity, Pyiite Fill 
Vert. Fractures

MW-49C 19 3 * 38.20 thni 48.25 Slate-HorzV
Vert. Fractures

Calcite/Gypsum Fill
Vert. Fractures

MW-50C 14 4 * 70.20 thni 104:30 Slate/Diabase Gypsum Fill, Granitic vein 
Mod. Angle Fractures

MW-59C i 3 O 54.00 thiu 78:85 Slate-(SS/SLTST) Caldte Fill, Vugs
Hiah Angle Fractures|mw^oc

12 4 * 47.00 thni 82:00 Diabase Low Angle Fractures

MW-71C 18A, 2 * 71.00 thru 107.60 Shale-Fractured High Angle Fractures
Vugs. Laminations

8MW-74C 17 3 * 85.00 thni 105.00 Shale-W/Siltstone FiH, Horz, Fractures

JMW-75C 4 3 * 45.50 thni 65:00 Slate
Meta-Slltstone

Fractured, Pyiite FiU,
Open Fractures

JMW-76C 4 2-3* 36.50 thni 58 00 Slate-lnterbedded,
Meta-(SS/SLTST)

Vugs, Veit/Horz. Fractures
|mW-79C

8 1-3* 38.40 thni 83.00 Slate Calcite/Gypsum FNI 
Fractures[MW4»C

15 2 * 58.30 thni 93.30 Slate
Meta-Siltstone

Gypsum Fill
High Angle Fractures

IMW-87C 18D 2-3* 64.00 thni 84.00 Shale-W/Some Siltstone 
& Soft Seams

Vugs, High Angle Fractures

Lam»c
18C 50 * 78:00 thni 99.00 Shale-W/Siltstone

Interbeds
WBK Interbeds of 
SS/Siltstone. Dip 5-15 deg.|MW4i9C

10 2 O 28.50 thni 68:10
I

Siltstone-Sott HorzTVert. 
Fractures

Weathered Zones,
HorzTHioh Angle Fractures

IMW-90C 16 3 * 41.00 thru 88.00 Slate-Weathered Zone 41-62H 
Some Meta-SS/SLTST

Low to Moderate Angle 
Fractures

1MW-96C 6 4 * 62:50 thni 8270 Diabase-W/Pyrtte Few Fractures Some 
Open/Part. Pyiite Fill

MW-103C B 2 * 74.08 thni 94.00 Shale-Breccia Zone,
Low and High Angle Fractures

Fractured
Gypsum Fill

MW-104C B 2 * 57.00 thni 90.90 Shale
Weathered Bed Plain

Banded, Fractures W/High 
Angle

MW-105C B 2 * 95.00 thni 125.50 Shale,
High Angle Fractures

Weak, Fractures
Gypsum Fill

NatgiL
SS = Sandstone 
SLTST = Siltstone 
Mela = Metamorphosed

MW-aoc,

Recovery
goods o
excellent =

gtrgPfllb
1 = soft
2 = weak
3 = moderate
4 ■ good

LEGEND

<-59S)

m

□

BEDROCK MONITORING WELL LOCATION
AND BEDROCK ELEVATION (IN FT. MSL NOVO OF 1929)

PASSAIC FORMATION

METAMORPHOSED PASSAIC FORMATION

PALISADES SILL

AREA BOUNDARIES

APPROXIMATE GEOLOGIC FORMATION CONTACT

GRAPHIC SCALE

780

1 inch = 1600 ft

NOTE: MW-103. 104, AND 105 WELL CLUSTER LOCATIONS ARE 
WITHIN THE PASSAIC FORMATION. THIS REGION IS 
NOT SHADED BECAUSE IT IS OFF SITE.

MW-60C
<-404>

T&RMER RARITAN ARSENAL
PHASE II I

REMEDIAL INVESTIGATION'
EDISON. NEW JERSEY

MANAGERS DESB^/CONSULDWIS CLIENT NAME: ;

U.S. ARMY CORPS OF ENGINEERS

DISTRIBUTION OF 
BEDROCK FORMATIONS

JUNE 1995
FIGURE ft
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2 2’ GE0L0GIC CROSS SECTION LOCATION

T6RMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
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CLlESr NAME:

U.S. ARMY CORPS OF ENGINEERS

GEOLOGIC CROSS-SECTION 
LOCATION MAP

DATE:

MAY 1996
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LEGEND

MW-S3A £ OVERBURDEN MONITORING WELLS

I I AREA BOUNDARIES

THE SOUTHERN HYDROLOGIC ZONE 
REPRESENTS GROUNDWATER ELEVATION 
DATA LESS THAN 10 FEET MSL NGVD OF 1929

project Y6rmER RARITAN ARSENAL
PHASE II ,i

REMEDIAL INVESTIGATE
EDISON. NEW JERSEr

HUMORS^*/ OESKNOt^mGIUMB CUENT NAME:
U.S. ARMY CORPS OF ENGINEERS

OVERBURDEN
HYDROLOGIC ZONE MAP

DATE:
FIGURE f:
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MW-50B I £ MONITORING WELL LOCATIONS
3.79 I AND GROUNDWATER ELEVATION IN MSL (NGVD OF 1929)

GROUNDWATER CONTOUR (10 FT.)

INFERRED GROUNDWATER CONTOUR (10 FT.)

GENERAL FLOW DIRECTION OF 
OVERBURDEN GROUNDWATER

AREA BOUNDARIES

GRAPHIC SCALE
700

1 loch 1500 ft

NOTES: GROUNDWATER MEASUREMENTS WERE COLLECTED 
j DURING HIGH TIDE

. THE OBSERVED GAP BETWEEN THE 10 FOOT AND 0 FOOT CONTOUR 
LINE IS A RESULT OF TOPOGRAPHIC AND HYDROLOGIC DIFFERENCES 

, BETWEEN THE NORTHERN AND SOUTHERN PORTIONS OF THE FORMER 
, ARSENAL. URGE DIFFERENCES IN GROUNDWATER ELEVATIONS
I Between wells in the northern portion of the former

ARSENAL, LIMITED WESTON'S CHOICE ON A CONTOUR INTERVAL.

GROUNDWATER LEVEL MEASUREMENTS WERE 
OBTAINED FROM 140 EXISTING OR PHASE II Rl 
MONITORING WELLS. (SEE TABLE 3-13). ONLY 

1 OVERBURDEN MONITORING WELLS THAT ARE SCREENED
I IN THE LOWER SAND AQUIFER ARE POSTED WITH 

A WATER LEVEL MEASUREMENT (REDUCED IN MSL 
NGVD OF 1929). ALL OTHER OVERBURDEN WELLS 
THAT ARE SCREENED ACROSS MORE THAN ONE 

i HYDROLOGIC UNIT WERE NOT POSTED. BECAUSE 
I THEY ARE NOT REPRESENTATIVE OF WATER 
l LEVELS WITHIN THE LOWER SAND AOUIFER. ONLY 

THE DEEPER WELL OF A WELL CLUSTER IS SHOWN.

TERMER RARITAN ARSENAL 

PHASE II
REMEDIAL INVESTIGATION

EDISON.___________________ __ _____ NEW JERSEY
CLIENT NAME: |

U.S. ARMY CORPS OF ENGINEERS
DATE:

OVERBURDEN
GROUNDWATER CONTOUR MAP 

19 JANUARY 1995
I FIGURE fl

JUNE 1995 4-1 1
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LEGEND

MONITORING WELL LOCATION
AND GROUNDWATER ELEVATION IN MSL (NGVO OF 1929)

GROUNDWATER CONTOUR (10 FT.)

INFERRED GROUNDWATER CONTOUR (10 FT.)

GENERAL FLOW DIRECTION OF 
OVERBURDEN GROUNDWATER

AREA BOUNDARIES

NOTES: GROUNDWATER MEASUREMENTS WERE COLLECTED 
OUIHNG HIGH TIDE

THE OBSERVED GAP BETWEEN THE 10 FOOT AND 0 FOOT CONTOUR 
LINE IS A RESULT OF TOPOGRAPHIC AND HYDROLOGIC DIFFERENCES 
BETWEEN THE NORTHERN AND SOUTHERN PORTIONS OF THE FORMER 
ARSENAL. LARGE DIFFERENCES IN GROUNDWATER ELEVATIONS 
BETWEEN WELLS IN THE NORTHERN PORTION OF THE FORMER 
ARSENAL. LIMITED WESTON'S CHOICE ON A CONTOUR INTERVAL.

GROUNDWATER LEVEL MEASUREMENTS WERE 
OBTAINED FROM 140 EXISTING OR PHASE II Rl 
MONITORING WELLS. (SEE TABLE 3-13). ONLY 
OVERBURDEN MONITORING WELLS THAT ARE SCREENED 
IN THE LOWER SAND AQUIFER ARE POSTED WITH 
A WATER LEVEL MEASUREMENT (REDUCED IN MSL 
NGVD OF 1929). ALL OTHER OVERBURDEN WELLS 
THAT ARE SCREENED ACROSS MORE THAN ONE 
HYDROLOGIC UNIT WERE NOT POSTED, BECAUSE 
THEY ARE NOT REPRESENTATIVE OF WATER 
LEVELS WITHIN THE LOWER SAND AQUIFER. ONLY 
THE DEEPER WELL OF A WELL CLUSTER IS SHOWN.

1 Inch = 1500 fL

OESOCRS/CONSUUAN1S
EDISON.

T6RMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION
NEW JERSEY

OVERBURDEN
GROUNDWATER CONTOUR MAP

16 MARCH 1995
Bate- [figure f:
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LEGEND

MW-DSA^
□

MONITORING WELL LOCATION 

AREA BOUNDARIES

GENERAL FLOW DIRECTION OF 
GROUNDWATER (LOWER SAND AQUIFER)

■■ ONE FOOT CONTOUR INTERVAL (IN FT. MSL)

NOTES: GROUNDWATER LEVEL MEASUREMENTS WERE
OBTAINED FROM 140 EXISTING OR PHASE II Rl MONITORING WELLS. (SEE TABLE 3-1S). ONLY 
OVERBURDEN MONITORING WELLS THAT ARE SCREENED 
IN THE LOWER SAND AQUIFER ARE POSTED WITH 
A WATER LEVEL MEASUREMENT (REDUCED IN MSL 
NGVO OF 1828). ALL OTHER OVERBURDEN WELLS 
THAT ARE SCREENED ACROSS MORE THAN ONE 
HYDROLOGIC UNIT WERE NOT POSTEO, BECAUSE 

-Z8B : TREY ARE NOT REPRESENTATIVE OF WATER
LEVELS WITHIN THE LOWER SAND AQUIFER. ONLY 
THE DEEPER WELL OF A WELL CLUSTER IS SHOWN.

-63 GROUNDWATER CONTOUR MAPS WERE GENERATED 
USING SURFER CONTOURING SOFTWARE. THE 
CONTOURS WERE TRUNCATED AT THE SITE BOUNDRIES. 
MONITORING WELLS UTILIZED, REFLECT ONLY LOWER 
SAND WELLS IN THE SOUTHERN HYDROLOGIC ZONE.

project Nf^RMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY

SOUTHERN ZONE OVERBURDEN 
GROUNDWATER CONTOUR MAP

3 NOVEMBER 1994
IMNNXRS OESOCRS/tONSJlWflS CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE:

MAY 1996
FiguRe § ■.
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UW-I05A

MW-93A £ 

□

LEGEND

MONITORING WELL LOCATION

AREA BOUNDARIES

GENERAL FLOW DIRECTION OF 
GROUNDWATER (LOWER SAND AQUIFER)

ONE FOOT CONTOUR INTERVAL (IN FT. MSL)

GRAPHIC SCALE
730 1300

1 inch = 1800 fL

NOTES: GROUNDWATER MEASUREMENTS WERE COLLECTED 
DURING HIGH TIDE.

GROUNDWATER LEVEL MEASUREMENTS WERE 
OBTAINED FROM 140 EXISTING OR PHASE II Rl 
MONITORING WELLS. (SEE TABLE 3-13). ORLY 
OVERBURDEN MONITORING WELLS THAT ARE SCREENED 
IN THE LOWER SAND AQUIFER ARE POSTED WITH 
A WATER LEVEL MEASUREMENT (REDUCED IN MSL 
NGVD OF 192S). ALL OTHER OVERBURDEN WELLS 
THAT ARE SCREENED ACROSS MORE THAN ONE 
HYOROLOGIC UNIT WERE NOT POSTED, BECAUSE 
THEY ARE NOT REPRESENTATIVE OF WATER 
LEVELS WITHIN THE LOWER SAND AQUIFER. ONLY 
THE DEEPER WELL OF A WELL CLUSTER IS SHOWN.

GROUNDWATER CONTOUR MAPS WERE GENERATED 
USING SURFER CONTOURING SOFTWARE. THE 
CONTOURS WERE TRUNCATED AT THE SITE BOUNDRIES. 
MONITORING WELLS UTILIZED, REFLECT ONLY LOWER 
SAND WELLS IN THE SOUTHERN HYDROLOGIC ZONE.

T6RMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY

SOUTHERN ZONE OVERBURDEN 
GROUNDWATER CONTOUR MAP

19 JANUARY 1995
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
OATti [FIGURE f:
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LEGEND

MW-S3A £ MONITORING WELL LOCATION

| | AREA BOUNDARIES

m GENERAL FLOW DIRECTION OF
GROUNDWATER (LOWER SAND AQUIFER)

ONE FOOT CONTOUR INTERVAL (IN FT. MSL)

NOTES: GROUNDWATER MEASUREMENTS WERE COLLECTED 
OURING HIGH TIDE.

GROUNDWATER LEVEL MEASUREMENTS WERE 
OBTAINED FROM 140 EXISTING OR PHASE II Rl 
MONITORING WELLS. (SEE TABLE 3-13). ONLY 
OVERBURDEN MONITORING WELLS THAT ARE SCREENED 
IN THE LOWER SAND AQUIFER ARE POSTED WITH 
A WATER LEVEL MEASUREMENT (REDUCED IN MSL 
NGVD OF 1B29). ALL OTHER OVERBURDEN WELLS 
THAT ARE SCREENED ACROSS MORE THAN ONE 
HYDROLOGIC UNIT WERE NOT POSTED. BECAUSE 
THEY ARE NOT REPRESENTATIVE OF WATER 
LEVELS WITHIN THE LOWER SAND AQUIFER. ONLY 
THE DEEPER WELL OF A WELL CLUSTER IS SHOWN.

GROUNDWATER CONTOUR MAPS WERE GENERATED 
USING SURFER CONTOURING SOFTWARE. THE 
CONTOURS WERE TRUNCATED AT THE SITE BOUNDRIES. 
MONITORING WELLS UTILIZED. REFLECT ONLY LOWER 
SAND WELLS IN THE SOUTHERN HYDROLOGIC ZONE.

1 Inch
TSRMER RARITAN ARSENAL 

PHASE II I 
REMEDIAL INVESTIGATION

EDISON.  NEW JERSEY

SOUTHERN ZONE OVERBURDEN 
GROUNDWATER CONTOUR MAP 

16 MARCH 1995
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GRAPHIC SCALE
750

1 Inch 1500 ft

LEGEND

MONITORING WELL LOCATION ft
SALINITY MEASUREMENT (IN PARTS PER THOUSAND)

NOT MEASURED 

DRAINAGE BOUNDARY

— SUBDRAINAGE BOUNDARY

__ ESTIMATED BOUNDARY BETWEEN FRESH ft SALINE GROUNDWATER. 
FRESHWATER IS i 0.5 PPT, SAUNE WATER IS > 0.5 PPT.

NOTES: SALINITY DATA IS BASED ON FINAL PURGE DATA
OBTAINED DURING THE ROUND 1 GROUNDWATER 
SAMPLING EVENT. IF SALINITY MEASUREMENTS 
WERE NOT OBTAINED DURING THE ROUND 1 SAMPLING 
EVENT. ROUND 2 SALINITY DATA WAS USED. SEE 
TABLE 3-5 FOR A SUMMARY OF ROUND 1 AND ROUND 2 
SALINITY DATA. BOUNDARY BETWEEN FRESH AND 
SAUNE GROUNDWATER - 500 MG/L (0.5 PPT) IS BASED 
ON N.J.A.C.-7:9-6 DATE JANUARY 7. 1993 TDS STANDARD. 
TDS IS DEFINED AS "THE CONCENTRATION OF MINERALS 
IN WATER. THE DISSOLVED MINERALS ARE CLASSIFIED 
AS INORGANIC SALTS. THUS THE TERM *SAUNITY* IS 
ANOTHER WAY TO DESCRIBE MINERAL CONCENTRATION 
OR SAUNITY OF THE WATER.

DRAINAGE AREA BOUNDARY NAMES ARE PRESENTED ON 
FIGURE 4-22.

1.6 » SOME LOCATIONS THAT ARE SCREENED WITHIN THE UPPER 
SAND, MEADOWMAT. AND UPPER PORTIONS OF THE LOWER 
SAND HYDROLOGIC UNITS HAVE BEEN OMITTED FROM THIS 
FIGURE. THESE LOCATIONS DO NOT REPRESENT TRUE LOWER 
SAND HYDROLOGIC UNIT CONDITIONS.

( > WELL LOCATIONS MW-14, MW-15. MW-19, MW-22, AND MW-B 
HAVE NOT BEEN INCLUDED IN THIS SAUNE WATER ZONE.
THESE LOCATIONS ALTHOUGH MEET THE REQUIREMENTS OF 
0.5 PPT COULD NOT BE CONTOURED WITH A REASONABLE 
DEGREE OF CONFIDENCE.

TERMER RARITAN ARSENaI
PHASE II

REMEDIAL INVESTIGATION
EDISON.------------------------ - - - - - - - - - NEW JERSEY

DISTRIBUTION OF SALINITY
IN OVERBURDEN GROUNDWATER

CUENT NAME: I

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE #: " ~4—1 6
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MW-105C
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LEGEND

MW-50C A MONITORING WELL LOCATION ft
8.5 v SALINITY MEASUREMENT (IN PARTS PER THOUSAND)

NX NOT MEASURED

= ESTIMATED BOUNDARY BETWEEN FRESH ft SAUNE GROUNDWATER.
FRESHWATER IS £ 6.5 PPT, SAUNE WATER IS > 0.5 PPT.

NOTE: SAUNITY DATA IS BASED ON FINAL PURGE DATA 
OBTAINED DURING THE ROUND 1 GROUNDWATER 
SAMPUNG EVENT. IF SAUNITY MEASUREMENTS 
WERE NOT OBTAINED DURING THE ROUND t SAMPUNG 
EVENT, ROUND 2 SAUNITY DATA WAS USED. SEE 
TABLE 3-5 FOR A SUMMARY OF ROUND 1 AND ROUND 
2 SAUNITY DATA. BOUNDARY BETWEEN FRESH AND 
SALINE GROUNDWATER - 500 MG/L (0.5 PPT) IS BASED 
ON N.J.A.C.-7:8-6.S DATE JANUARY 7. 1983 TDS STANDARD. 
TDS IS DEFINED AS 'THE CONCENTRATION OF MINERALS 
IN WATER. THE DISSOLVED MINERALS ARE CLASSIFIED 
AS INORGANIC SALTS. THUS THE TERM 'SAUNITY' IS 
ANOTHER WAY TO DESCRIBE MINERAL CONCENTRATION 
OR SAUNITY OF THE WATER.

GRAPHIC SCALE
780

1 Inch 1500 ft

MW-60C

1SJ0

TERMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY

MNWERS^m/ oesgkers/coksuuahts CUENT NAME:

U.S. ARMY CORPS OF ENGINEERS

DISTRIBUTION OF SAUNITY 
IN BEDROCK GROUNDWATER

DATE: I FIGURE #

JUNE 1995 4-17
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Si

1 Inch

UPEND

GROUNDWATER CONTOUR (10 FT.)

INFERRED GROUNDWATER CONTOUR (10 FT.)

MW-1O5C0 BEDROCK HONITORING WELL LOCATION AND
(SftOl) W BEDROCK GROUNDWATER ELEVATION (IN FT. MSL NGVD OF 1929)

I I AREA BOUNDARIES

GENERAL FLOW DIRECTION OF 
BEDROCK GROUNDWATER

NQTEi THE OBSERVED GAP BETWEEN THE 10 FOOT AND 0 FOOT CONTOUR 
LINE IS A RESULT OF TOPOGRAPHIC AND HYDROLOGIC DIFFERENCES 
BETWEEN THE NORTHERN AND SOUTHERN PORTIONS OF THE FORMER 
ARSENAL. LARGE DIFFERENCES IN GROUNDWATER ELEVATIONS 
BETWEEN WELLS IN THE NORTHERN PORTION OF THE FORMER 
ARSENAL LIMITED WESTON'S CHOICE ON A CONTOUR INTERVAL.

T6RMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY

emm/amam CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS DATE:

BEDROCK GROUNDWATER 
CONTOUR MAP 

3 NOVEMBER 1994
IF1CURE ft

JUNE 1995 4-18
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mw-soca
0.785 W 

□

LEGEND

GH1UNDWATER CONTOUR <10 FT.)

INFERRED GROUNDWATER CONTOUR <10 FT.)

BEDROCK MONITORING WELL LOCATION
AND BEDROCK GROUNDWATER ELEVATION <IN FT. MSL NGVD OF 1929) 

Area boundaries

GENERAL FLOW DIRECTION OF 
BEDROCK GROUNDWATER

NOTES! THE OBSERVED GAP BETWEEN THE 10 FOOT AND 0 FOOT CONTOUR 
LINE IS A RESULT OF TOPOGRAPHIC AND HYDROLOGIC DIFFERENCES 
BETWEEN THE NORTHERN AND SOUTHERN PORTIONS OF THE FORMER 
ARSENAL. LARGE DIFFERENCES IN GROUNDWATER ELEVATIONS 

BETWEEN WELLS IN THE NORTHERN PORTION OF THE FORMER 
ARSENAL LIMITED WESTON'S CHOICE ON A CONTOUR INTERVAL.

GROUNDWATER MEASUREMENTS WERE COLLECTED 
DURING HIGH TIDE

1 Inch

-80C
<L7ID

TERMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY

iwmssVi/ Ksatns/coNsiUNns CUENT NAME:

U.S. ARMY CORPS OF ENGINEERS

BEDROCK GROUNDWATER 
CONTOUR MAP 

19 JANUARY 1995
DATE: FIGURE f:

JUNE 1995 4-19
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GRAPHIC SCAIR 
780

MW-50C A
(e.75i> W

LEGEND

GROUNDVATER CONTOUR <10 FT.)

INFERRED GROUNDWATER CONTOUR <10 FT.)

BEDROCK MONITORING WELL LOCATION
AND BEDROCK GROUNDWATER ELEVATION <IN FT. MSL NGVO OF 1929)

GENERAL FLOW DIRECTION DF 
BEDROCK GROUNDWATER

I I AREA BOUNDARIES

NOTES) GROUNDVATER MEASUREMENTS WERE COLLECTED 
j DURING HIGH TIDE.

THE OBSERVED GAP BETWEEN THE 10 FOOT AND 0 FODT CONTOUR 
LINE IS A RESULT OF TOPOGRAPHIC AND HYDROLOGIC DIFFERENCES 

, BETWEEN THE NORTHERN AND SOUTHERN PORTIONS OF THE FORMER 
ARSENAL. LARGE DIFFERENCES IN GROUNDVATER ELEVATIONS 

1 BETWEEN WELLS IN THE NORTHERN PORTION OF TIC FORMER 
1 ARSENAL LIMITED WESTON'S CHOICE ON A CONTOUR INTERVAL.

1 Inch = 1600 ft

DESSNERS/CONSULTANIS

7&RMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION
EDISON. NE W JERSEY
CUENT NAME: *

U.S. ARMY CORPS OF ENGINF :rs
DATE:

BEDKOCK GROUNDWATER 
CONTOUR MAP 

16 MARCH 1995
soRor
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. APPROXIMATE 
GRAPHIC SCAUE

780 Q 7B0 1800

1 tnob = 1SOO ft

1
2

3
4 

6 

6 

.7

80-2 <g>

Meson

DRAINAGE BOUNDARY

SUBDRAINAGE BOUNDARY

EAST DITCH DRAINAGE AREA

BUCK DITCH DRAINAGE AREA

RED ROOT CREEK DRAINAGE AREA

CENTRAL DITCH DRAINAGE AREA

AREA 12 DRAINAGE AREA

OLD RED ROOT CREEK DRAINAGE AREA

COUNTY PARK DRAINAGE AREA

STAFF GAUGE LOCATION

PROJECT HfoflMB* RARTTAN AR8ENAL 

PHASED

EDISON.NEW JERSEY
CLIENT NAME:

U-Sl army corps of enonebm

SURFACE WATER
DRAINAGE AREA LOCATION MAP

DATE: FIGURE f:

JUNE 1995 4-21
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2

3

4

5

6 

7

4.5, S •

I
FW-2

SE-1

LEGEND

DRAINAGE BOUNDARY

SUBDRAINAGE BOUNDARY

EAST DITCH ORAINAGE AREA

BUCK DITCH DRAINAGE AREA

REO ROOT CREEK DRAINAGE AREA

CENTRAL DITCH DRAINAGE AREA

AREA 12 DRAINAGE AREA

OLD RED ROOT CREEK DRAINAGE AREA

COUNTY PARK DRAINAGE AREA

BOUNDARY BETWEEN FW-2 AND SE-1 WATERS (,,2)

SALINITY MEASUREMENTS IN PARTS PER THOUSAND 
(HIGH TIDE, LOW TIDE)

FRESHWATER (< 3.5 PPT)

ESTUARINE (> 3.5 PPT)

(0 BOUNDARY DETERMINED ON THE BASIS OF INCIDENTAL 
FIELD MEASUREMENTS TAKEN IN AUGUST 1994.
REFER TO TEXT, AND APPENDIX A OF SITE-WIDE
surface Water/sediment report.

(2) REGUUTORY DEFINITION OF SE-1 AND FW-2 
FROM N.J.A.C. 7:9B

T6RMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. ] NEW JERSEY

HANKERS OE9GNERS7CONSU.TANTS CLIENT NAME:
U.S. ARMY CORPS OF ENGINEERS

DISTRIBUTION OF 
SALINITY IN SURFACE WATER

DATE:
MAY 1996

FIGURE f:
4-22
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■a

SG-1 ® 

MW-S3A 9

GRAPHIC SCALK 
780

1 Inch ~ 1600 ft

LEGEND

STAFF GAUGE LOCATION 

MONITORING WELL LOCATION

DRAINAGE BOUNDARY

SUBDRAJNAGE BOUNDARY

EAST DITCH DRAINAGE AREA

BLACK DITCH DRAINAGE AREA

RED ROOT CREEK DRAINAGE AREA

CENTRAL DITCH DRAINAGE AREA

AREA 12 DRAINAGE AREA

OLD RED ROOT CREEK DRAINAGE AREA

COUNTY PARK DRAINAGE AREA

TERMER RARITAN ARSENAli
PHASE II

REMEDIAL INVESTIGATION
EDISON. . NEW JERSEY

TIDAL INFLUENCE 
INVESTIGATION

MONITORING LOCATIONS
CUENT NAME:

U.S. ARMY CORPS OF ENGINFERS
DATE: IFIGURE £

JUNE 1995 I 4-23
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PROJECT NAME:

FORMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION
EDISON, NEW JERSEY

U.S. ARMY CORPS OF ENGINEERS
DATE:

ROUND 1

RAIN AND BAROMETRIC 

PRESSURE DATA
|flGURE #:
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PROJECT NAME:

EDISON.
tsaiwrwiB

FORMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION
NEW JERSEYl

rarerU.S. ARMY CORPS OF ENGINEERS

ROUND 1 COMPARISON 
OF MW-96A TO SG-2

WATER LEVEL ELEVATIONS
-------------------- jneuRt! ------- :------
JUNE 1995 4-25
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PROJECT NAME:

FORMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION...
_________________________________NEW JERSEYEDISON, 

CLIENT NANAME:

U.S. ARMY CORPS OF ENGINEERS

ROUND 1 & 2 COMPARISON 
OF MW-93A TO SG-8 

WATER LEVEL ELEVATIONS
BATE:

JUNE 1995
FIGURE f.
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Elapsed Time (minutes)
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PROJECT NAME:

FORMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION
EDISON.__________________ NEW JERSEY
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE:

ROUND 1 & 2 COMPARISON 
OF MW-90A TO SG-13 

WATER LEVEL ELEVATIONS
FIGURE ft

JUNE 1995 4-27
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FORMER RARITAN ARSENAL 
PHASE II

u REMEDIAL INVESTIGATION
ILL________________ NEW JERSEY
NAME:

U.S. ARMY CORPS OF ENGINEERS

ROUND 1 & 2 COMPARISON OF 
MW-99A TO SG-9 & SG-10

WATER LEVEL ELEVATIONS
ERIE {FIGURE #: -
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Inverse BP 

MW-76B (48.3%) 

MW-61 (368%) 

MW-60 (29.4%) 

MW-79B (19.3%) 

MW-50A(16.7%) 

MW-80A (12.5%)

PROJECT NAME:

FORMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION
EPISQN.
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS

NEW JERSEY

NON-TIDALLY INFLUENCED 
MONITORING WELL RESPONSE 

TO BAROMETRIC PRESSURE
DATE:

JUNE 1995
I FIGURE f:

4-29
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ROUND 1 & 2 COMPARISON 
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EDISON. NEW JERSEY
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PROJECT NAME:

FORMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION
EPISQN._______________________________________ NEW JERSEY

CLIENT NAME.'
U.S. ARMY CORPS OF ENGINEERS

ROUND 1 - MAGNITUDE 
OF TIDAL INFLUENCE ON 

BEDROCK MONITORING WELLS
DATS

JUNE 1995
IF1GURE #:
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PROJECT NAME:FORMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION 
EDISON.--------------------------------- -------------HEW JERSEY
CLIENT NAME;

U.S. ARMY CORPS OF ENGINEERS

ROUND 2 COMPARISON 
OF MW-91A TO SG-4 

WATER LEVEL ELEVATIONS
DATE:

JUNE 1995
IFICURE #:
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• Round 1 > GWQS
(Results listed exceed Groundwater Quality Standard)

LOCATION! AREA TRICHLOROETHYLENE (TCE) 
[UG/L1

MW-81A 151 590.00
MW-13 02 300.00
MW-SA5 : 151 240.00
MW-SPCI4 151 150.00
MW-58 03 110.00
MW-8 01 82.00
MW-31 01 48.00
MW-47A 09 30.00
MW-91A 16 28.00
MW-46A 10 27.00
MW-48B 09 24.00
MW-59 07 13.00
MW-80A 09 11.00
MW-80A (Dup) 09 11.00
MW-11 07 9.00
MW-84A 15 8<00
MW-48A 09 8:00
MW-87A 18D 7.00
MW-14 03 7.00
MW-103A BKG 7.00
MW-7 01 5.00
MW-88A 18C 4.00
MW-105A BKG 4.00
MW-9 01 2.00

a Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION
i

AREA TRICHLOROETHYLENE (TCE) 
[UG/LJ

None None None

° Round 1 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA TRICHLOROETHYLENE (TCE)
PJG/L1

MW-50 14 10.00 u
MW-52B 16 10.00 u

NOTES: THE NJDEP GWQS FOR TRICHLOROETHYLENE IS 1.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMjNANT. REFER TO TABLES FOR EACH WELL RESULT.

TSrM£R RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION lcoerv
rmcnw. NEW JERSEY

ROUND 1
TRICHLOROETHYLENE (TCE) 

GROUNDWATER SAMPLING RESULTS
CUEf/T NAME:

LLS. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE #: 15-2 _|
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• Round 1 > GWQS

(Results listed exceed Groundwater Quality Standard)

LOCATION AREA 1,2-DICHLOROETHENE
[UG/L]

MW-81A 151 260.00
MW-SA5 151 220.00
MW-13 02 180.00
MW-EPA2A 18A 160.00
MW-46A 10 120.00
MW-47A 09 110.00
MW-103A BKG 40.00
MW-SPCI4 151 36.00
MW-59 07 21.00
MW-84A 15 18.00
MW-88A 18C 17.00
MW-11 07 16.00
MW-8 01 14.00
MW-31 01 13.00
MW-92B 16 13.00

a Round 1 <- GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA 1,2-DICHLOROETHENE
IUG/L1

MW-48A 09 9.00
MW-48B 09 6.00
MW-9 01 6.00
MW-7 01 3.00
MW-91A 16 3.00
MW-14 03 2.00
MW-83A 15 1.00
MW-96A 06 1.00

o Round 1 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA 1 ,2-DICHLOROETHENE 
IUOL]

MW-50 14 10.00 u
MW-52B 16 10.00 u

NOTES: THE NJDEP GWQS FOR TOTAL 1,2-DICHLOROETHENE IS 10.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS. SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

- NOT TO SCALE -

PROJECT ^gRMER RAR|TAN ARSENAL
PHASE II I

REMEDIAL INVESTIGATION iCDerv
EDISON._______________________ ________________ NEW JERSEY

ROUND 1
TOTAL 1,2-DICHLOROETHENE 

GROUNDWATER SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE #:

5-3
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NOT TO SCALE -

• Round 1 > GWQS
!

(Results listed exceed Groundwater Quality Standard)

LOCATION AREA ! TETRACHLOROETHYLENE(PCE)
1 [UG/L]

MW-81A 151 ; 3i.oo j

MW-SPCI4 151 l 22.00
MW-SA5 151 I 22.00

MW-48A 09 : 16.00
MW-58 03 ! 13.00

MW-103A BKG ! 8.00

MW-48B 09 1 3.00

MW-11 07 1 3.00

MW-87A 18D 2.00

0 Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA TETRACHLOROETHYLENE(PCE)
lUGfl.]

None None None
1

o Round 1 = ND
(NO - Not Detected, with the detection limit provided)

LOCATION AREA TETRACHLOROETHYLENE(PCE)
[UG/L]

MW-13 02 10.00 u
MW-50 14 10.00 u
MW-52B 16 10.00 u

NOTES: THE NJDEP GWQS FOR TETRACHLOROETHYLENE IS 1.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

project N^gRMER RAR|TAN ARSENAL
PHASE I!

REMEDIAL INVESTIGATION
EDISON. _____________________________________ NEW JERSEY

ROUND 1
TETRACHLOROETHYLENE (PCE) 

GROUNDWATER SAMPLING RESULTS
CLIENT NAME;

IJ.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE #:

5-4



• Round 1 > GWQS
(Results listed exceed Groundwater Quality Standard)

LOCATION AREA
VINYL CHLORIDE l 

(UG/L] I
MW-EPA2A 18A 38.00
MW-SA5 151 16.00
MW-59 07 1500
MW-46A 10 13.00
MW-81A 151 10,00 J !

e Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA VINYL CHLORIDE 
IUG/L1

MW-11 07 4.00
MW-SA4 151 4.00
MW-92B 16 3.00
MW-84A 15 2,00

o Round 1 ■ ND
(NO = Not Detected, with the detection limit provided)

LOCATION AREA VINYL CHLORIDE
fUG/L]

MW-13 02 20.00 U
MW-50 14 20.00 U
MW-52B 16 20.00 U

NOTES: THE NJDEP GWQS FOR VINYL CHLORIDE IS 5.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

I
T8RMER RARITAN ARSENAL

PHASE II
REMEDIAL INVESTIGATION !

EDISON. NEW JERSEY
IWMKRS^^^ OESKNEK/CONSaWOS CUENT NAME: ,

U.S. ARMY CORPS OF ENGINEERS

ROUND 1 
VINYL CHLORIDE

GROUNDWATER SAMPLING RESULTS
DATE: FIGURE f: !

JUNE 1995 5-5



si
NOT TO SCALE -

• Round 1 > GWQS
(Results listed exceed Groundwater Quality Standard)

LOCATION AREA BENZENE
[UG/L]

MW-13 02 72.00
MW-59 07 50.00
MW-47A 09 7.00
MW-11 07 4.00
MW-46A 10 1.80

» Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA BENZENE
[UG/L]

None None None

o Round 1 = ND
(NO = Not Detected, with the detection limit provided)

LOCATION AREA BENZENE
[UG/L]

MW-50
MW-52B

14
18

10.00 U 
10.00 U

NOTES: THE NJDEP GWQS FOR BENZENE IS 1.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

ummors^^^ Kseras/omauNns

TSRMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY

ROUND 1
BENZENE

GROUNDWATER SAMPLING RESULTS
CliENT NAME: i

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE f:

5-6



• Round 1 > GWQS
(Results listed exceed Groundwater Quality Standard)

I

LOCATION AREA CHLOROBENZENE
[UG/L]

MW-59 I 07 450.00
MW-11 07 82:00

• Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA CHLOROBENZENE
[UG/L]

None None None

° Round 1 as nd
(ND = Not Detected, with the detection limit provided)

LOCATION AREA CHLOROBENZENE
[UG/L1

None None None

NOTES: THE NJDEP GWQS FOR CHLOROBENZENE IS 50.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS. SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

"^TSRMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION i irnerv
EDISON. NEW JERSEY

ROUND 1 
CHLOROBENZENE

GROUNDWATER SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE #!

5-7



NOT TO SCALE -

• Round 1 > GWQS
(Results listed exceed Groundwater Quality Standard)

LOCATION AREA 1,2-OICHLOROETHANE
(UG/L]

MW-59 I 07 16.00
MW-11 07 14.00

» Round 1 <— GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA 1,2-OICHLOROETHANE
[UG/L]

None None None

° Round 1 = ND
(NO = Not Detected, with the detection limit provided)

LOCATION AREA 1,2-OICHLOROETHANE
[UG/L]

MW-13 02 10.00 u
MW-50 14 10.00 u
MW-52B 16 1000 u

NOTES: THE NJDEP GWQS FOR 1,2-DICHLOROETHANE IS 2.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

PROJECT

DESGNBB/tONSUUMflS

FOR COUPLETS/TRIPLETS. SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

T6RMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION
._____________________________________ NEW JERSEY

ROUND 1
1,2-DICHLOROETHANE 

GROUNDWATER SAMPLING RESULTS
datET FIGURE f:

u.s. ARMY CORPS OF ENGINEERS JUNE 1995 5-8



NOT TO SCALE

• Round 1<=GWQS
(Results listed exceed Groundwater Quality Standard)

LOCATION AREA DICHLOROBROMOMETHANE
[UG/L]

MW-87A 18D 2.00

® Round 1 > GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA DICHLOROBROMOMETHANE
[UG/L]

None None None

o Round 1 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA DICHLOROBROMOMETHANE
[UG/L]

MW-13 02 10.00 u
MW-50 14 10.00 u
MW-52B 16 10.00 u

NOTES: THE NJDEP GWQS FOR DICHLOROBROMOMETHANE IS 1.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

project NfWgRMER RAR|TAN ARSEN'AL
PHASE II !

REMEDIAL INVESTIGATION lrDcrv
FniSON. ' NEW JERSEY

ROUND 1
DICHLOROBROMOMETHANE 

GROUNDWATER SAMPLING RESULTS
CLIENT NAME: ■

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE f:

5-9



I

MW-1D3C

P

si

* Round 1 > GWQS
(Results listed exceed Groundwater Quality Standard)

8 Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA ARSENIC
Ito.ooT

MW-So 14
MW-30 11 78.00 j-

MW-29 11 66.40 J-
MW-28 11 29.20 J-
MW-89A 06B 28.60 J-
MW-100A 11 26.50 J
MW-51 16 21.50 J
MW-61 04 18.90 |
MW-67 05 17.10 J-
MW-77A 14 17.00 j

MW-101A 11 17.00 J
MW-27 06A 16.20 J-
MW-98A 06B 14.80 j-

MW-60B 12 13.80 J
MW-25 06A 12.80 J-
MW-90A 16 11.70 J
MW-94A 06 11.40 ,
MW-91A 16 11.20 J-
MW-97A 06A 10.60 J-
MW-76B 04 9.70
MW-93B (Dup) 16 9:50 J-
MW-91B 16 9:50 J-
MW-52B 16 9.10 J-
MW-16 06A 8.20 J-

LOCATION AREA ARSENIC
IUG/L]

MW-47A to 7.60
MW-77B 14 7.20
MW-54 19 6.60 J
MW-7 01 6.50
MW-96A 06 6.20
MW-42A 04 6.10 J
MW-92B 16 6.00 J
MW-50B 14 5.30 J-
MW-79B 08 5.20 J
MW-60 12 5.20 J
MW-104C BKG 5.20
MW-53 16 4.90 J-
MW-6 19 4.80
MW-78A 14 4.70
MW-98B 06B 4.30 J-
MW-52A 16 4.30 J-
MW-17 04 4.30 J-
MW-76A 04 3.60
MW-95A 06 3.40
MW-69A XHW 3.40
MW-45 14 3.10 J-
MW-103C BKG 3.10
MW-65 05 3.00 J-
MW-10 20 2.70
MW-62 06 2.60
MW-47C 09 2.40
MW-89A 01 2.30 J-
MW-9 01 2.10
MW-90C 16 2:00
MW-63A 12 2.00 J-
MW-60C 12 2.00
MW-34 06B 1.80 J-

o Round 1 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA ARSENIC
IUG/L . .

MW-63 12 34.00 UJ

MW-99B 06B 8.50 UJ
MW-97B (Dup) 06A 8.50 U
MW-97B 06A 8.50 U
MW-96C 06 8.50 U
MW-93B 16 8.50 UJ
MW-93A 16 8.50 UJ
MW-50C 14 8.50 UJ
MW-28 B 11 8.50 UJ

NOTES: THE NJDEP GWQS FOR ARSENIC IS 8.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS. DEPENDING UPON LOCATIONS.

FOR COUPLETSARIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

- NOT TO SCALE -

TERMER RARITAN ARSENAL
PHASE II j

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY

ROUND 1
ARSENIC GROUNDWATER 

SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINFFRS
DATE: FIGURE #:

JUNE 1995 5-10



MW-103C,

• Round 1>GWQS
(Results listed exceed Groundwater Quality Standard)

® Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA IRON
[UG/L]

MW-100A 11 159000
MW-27 06A 94800
MW-19 04 72300
MW-15 03 42500
MW-48B 09 40900
MW-63 12 37800
MW-76A 04 28500
MW-90A 16 27800
MW-77A 14 26300
MW-97A 06A 26300
MW-97B (Dup) 06A 26200
MW-97B 06A 25900
MW-SA5 151 2O50O
MW-50 14 18500
MW-22 05 12200
MW-99A 06B 11400
MW-52B 16 10400
MW-96A 06 8180
MW-90C 16 8040
MW-62 06 7370
MW-56 10 6410
MW-79C 08 5450
MW-47C 09 5060
MW-9 01 3560
MW-46A 10 3220
MW-12 07 2690
MW-49 19 2250
MW-71C 18A 2240
MW-21 05 1320
MW-86C 15 1270
NIW-60C 12 1220
MW-34 06B 834
MW-103C BKG 824
MW-88C 18C 609
MW-82A 01 539
MW-59C 07 500
MW-59C (Dup) 07 478

LOCATION AREA IRON
[UG/L]

MW-57 10 234

° Round 1 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA IRON
[UG/L]

MW-58 03 311 U

NOTES: THE NJDEP GWQS FOR IRON IS 300 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO I OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

- NOT TO SCALE -

T<5RMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
FDISON. NEW JERSEY

ROUND 1
IRON GROUNDWATER 
SAMPLING RESULTS

CLIENT NAME:

U..S- ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE #:

5-11



I

MW-103C

• Round 1 > GWQS
(Results listed exceed Groundwater Quajity Standard)

® Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA
--------- 1

ALUMINUM LOCATION AREA ALUMINUM
rUG/li] [UG/L]

MW-100A 11 76900 MW-60C 12 132
MW-27 06A 5810 MW-56 10 119 J
MW-97A 06A 4760 MW-103C BKG 33.9
MW-57 10 4400 J
MW-76A 04 3950
MW-14 03 3480 J
MW-77A
MW-58

14
03

2290
2210 ° Round 1 = ND

MW-46A
MW-90C

10
16

2060 J
2090

(ND = Not Detected, with the detection limit provided]

MW-12 07 1940
MW-49 19 1970 J LOCATION AREA ALUMINUM
MW-96A 06 1370 J [UG/L]
MW-97B 06A 1290 J MW-90A 16 405 U
MW-97B (Dup) 06A 934 J
MW-22 05 825
MW-SO 14 667
MW-9 01 630 J
MW-99A 06B 573
MW-82A Ol 414
MW-19 04 386 J
MW-66 05 386
MW-15 03 253
MW-88C 18C 240
MW-21 05 214 J

NOTES: THE NJDEP GWQS FOR ALUMINUM IS 200 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO? OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS. SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

- NOT TO SCALE -

PROJECT NfWgRMER RAR|TAN ARSENAL

PHASE II |

REMEDIAL INVESTIGATION ,
EDISON._____________________ ______________ NEW JERSEY

ROUND 1
ALUMINUM GROUNDWATER 

SAMPLING RESULTS
CLIENT NAME: .

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE f:

5-12
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MW-1D3C

• -

• Round 1>GWQS
(Results listed exceed Groundwater Quality Standard)

0 Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA MANGANESE
[UG/L]

MW-62 06 8000:
MW-90C 16 5000 1

MW-19 04 2330
MW-100A 11 2270 j

MW-15 03 1990 !

MW-79C 08 1690
MW-21 05 1670
MW-66 05 1420
MW-77A 14 1050

MW-27 06A 1040
MW-90A 16 944
MW-22 05 740
MW-76A 04 694
MW-48B 09 666
MW-97B 06A 644
MW-34 06B 639
MW-97B (Dup) 06A 611
MW-97A 06A 465
MW-96A 06 411
MW-99A 06B 265
MW-47C 09 230
MW-63 12 199
MW-49 19 172
MW-56 10 161
MW-57 10 160
MW-71C 18A 129
MW-60C 12 122
MW-82A Ol 120
MW-12 07 113,
MW-SA5 151 100
MW-9 01 94.4
MW-52B 16 84
MW-14 03 83.9
MW-46A 10 72.1
MW-88C 18C 66.5
MW-86C 15 63.2
MW-103C BKG 55

LOCATION AREA MANGANESE
tUG/L]____

MW-50 14 49.9
MW-58 03 49.3
MW-59C 07 48.9
MW-59C (Dup) 07 46.5

o Round 1 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA MANGANESE
[UG/L]

None None None

NOTES: THE NJDEP GWQS FOR MANGANESE IS 50.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

- NOT TO SCALE -

T<5RMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION ,rDcpv
EDISON. ' NEW JERSEY

ROUND 1
MANGANESE GROUNDWATER 

SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE b *

5-13
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i«*

MW-103C®,

• Round 1 > GWQS
i

(Results listed exceed Groundwater Quality Standard)

® Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA SODIUM
[UG/L1

LOCATION AREA SODIUM
[UG/L]

MW-62 06 5770000.00 MW-66 05 49400.00

MW-63 12 5140000.00 MW-22 05 49000.00

MW-97B (Dup) 06A 3810000.00 MW-103C BKG 42400.00

MW-97B 06A 3800000.00 MW-21 05 41900.00

MW-60C 12 3530000.00 MW-71C 18A 40500.00

MW-97A 06A 3400000.00 MW-12 07 36900.00

MW-52B 16 2790000.00 MW-88C 18C 36500.00

MW-90C 16 2320000,00 NIW-SA5 151 34200.00

MW-90A 16 2030000,00 MW-59C 07 27900.00

MW-96A 06 1830000.00 MW-59C (Dup) 07 27400.00

MW-99A 06B 1440000.00 MW-86C 15 22100.00

MW-100A 11 767000.00 MW-9 01 18900.00

MW-50 14 358000.00 MW-47C 09 17600.00
MW-77A 14 326000.00 MW-46A 10 17500.00

MW-34 06B 261000.00 MW-56 10 11300.00

MW-19 04 227000.00 MW-49 19 8220.00

MW-14 03 145000.00 MW-57 10 7790.00

MW-79C 08 139000.00 MW-58 03 6100.00

MW-76A 04 107000.00 MW-82A Ol 2540.00

MW-15 03 68000.00
MW-48B 09 54500.00
MW-27 06A 52700.00

o Round 1 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA SODIUM
[UG/L]

None None None

NOTES: THE NJDEP GWQS FOR SODIUM IS 50.000 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS. DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS. SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

- NOT TO SCALE -

T6RM£R RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION ru, lrD„v
FnifSON. NEW JERSEY

ROUND 1
SODIUM GROUNDWATER 

SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE FIGURE £

JUNE 1995 5-14



MW-SA4

• Round 1 > GWQS
(Results listed exceed Groundwater Quality Standard)

® Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA LEAD
(UG/L]

LOCATION AREA LEAD
[UG/L]

MW-69A XHW 31.60 J- MW-77B 14 7.10
MW-76A 04 20.30 MW-7 01 6.90
MW-52A 16 14.50 J- MW-50 14 6.10 J-
MW-43 04 13.70 MW-9 01 5.20
MW-57 10 11.10 J- MW-76B 04 3.90
MW-63A 12 10.40 J- . MW-8 01 3.90

I MW-14 03 3.40
MW-78A 14 3.40

, MW-31 01 3.30
MW-SA4 151 3:20
MW-48A 09 2.90
MW-77A 14 2.90
MW-19 04 2.40

* MW-6C 09 2.30
MW-81A 151 1.90
MW-44 06A 1.80 J-
MW-50C 14 1.80 J-

° Round 1 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA LEAD
[UG/L]

MW-100A 11 239.00 U
MW-67 05 15.70 U
MW-54 19 12.50 U

NOTES: THE NJDEP GWQS FOR LEAD IS 10.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS. DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

T&RMER RARITAN ARSENAL 

PHASE II
REMEDIAL INVESTIGATION 

EDISON.___________________________ Nl IW JERSEY
CLIENT NAME: “

U.S. ARMY CORPS OF ENGINFFRS

ROUND 1
LEAD GROUNDWATER 
SAMPLING RESULTS

DATE:
JUNE 1995

IF1GURE #:
5-15



• Round 1 > GWQS
(Results listed exceed Groundwater Quality Standard)

LOCATION AREA ANTIMONY
(UG/L]

MW-97B 06A 39.20
MW-94A 06 28.60
MW-60C 14 27.20

» Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA ANTIMONY
[UG/L]

MW-50 14 13

° Round 1 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA ANTIMONY
[UG/L]

None None None

NOTES: THE NJDEP GWQS FOR ANTIMONY IS 20.0 UG/L.
i

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

T6RMER RARITAN ARSENAL

PHASE II i
REMEDIAL INVESTIGATION

EDISON. NEW JERSEY

ROUND 1
ANTIMONY GROUNDWATER 

SAMPLING RESULTS
CUENT NAME:

U.S. ARMY CORPS OF ENGINFFRS
DATE; [FIGURE #:



1*

MW-10SA
a.

• Round 1 > GWQS
(Results listed exceed Groundwater Quality Standard)

LOCATION AREA nickel!
[UG/L]

MW-100A 11 164.00
MW-47A 09 151.00 I

° Round 1 = ND
(NO = Not Detected, with the detection limit provided)

LOCATION AREA NICKEL
[UG/L]

None None
]

None

® Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA NICKEL
[UG/L]

MW-86A 15 75.90
MW-66 05 64.40
MW-65A 15 55.10
MW-83A 15 50.50
MW-69A XHW 49.20
MW-21 05 47.90
MW-7 01 47.70
MW-85A (Dup) 15 46.10
MW-17 04 44.70
MW-84A 15 39.50
MW-20 05 37.20
MW-75A 04 33.40
MW-8 01 32.00
MW-96C 06 31.30
MW-57 10 30 80
MW-31 01 28.90
MW-19 04 27.30
MW-27 06A 27.20
MW-78A 14 22.90
MW-14 03 22.60
MW-60A (Dup) 09 22.40
MW-65 05 20.80
MW-54 19 20.50
MW-SPCI4 151 19.80
MW-68A 118 18.00
MW-42A 04 17.00
MW-9 01 16.80
MW-1040 BKG 16.70
MW-103A BKG 15.80
MW-58 03 15.00
MW-105A BKG 14.90
MW-81A 151 14.90
MW-104A BKG 14.80
MW-77B 14 14.60
MW-80A 09 13.90
MW-43 04 13.70
MW-63A 12 13.50
MW-77A 14 13.20

NOTES: THE NJDEP GWQS FOR NICKEL IS 100 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

- NOT TO SCALE -

TERMER RARITAN ARSENAL 

PHASE II
REMEDIAL INVESTIGATION

EDISON. NEW JERSEY

ROUND 1
NICKEL GROUNDWATER 

SAMPLING RESULTS



• Round 1 > GWQS j
(Results listed exceed Groundwater Quality Standard)

LOCATION AREA
I

CADMIUM
[UGA.1

None None
1

None
i

» Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA CADMIUM
IUG/LJ

MW-66 05 4.00
MW-22 05 3.20
MW-14 03 2.80
MW-21 05 2.20
MW-91B 16 1.80
MW-100A 11 1.50
MW-80A (Dup) 09 1.50
MW-90C 16 1.50
MW-58 03 1.40
MW-80A 09 1.40
MW-91A 16 1.30
MW-48A 09 1.20
MW-60C 12 1.20
MW-65 05 1.20
MW-69A XHW 1.20
MW-20 05 1.10
MW-57 10 1.10
MW-94A 06 1.10
MW-96C 06 1.00

o Round 1 = ND
(NO = Not Detected, with the detection limit provided)

LOCATION AREA CADMIUM
(UG/L]

None None None

NOTES: THE NJDEP GWQS FOR CADMIUM IS 4.0 UG/L.

AREA ID DENOTES THE PHYSICS LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

I
FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

- NOT TO SCALE -

T8RMER RARITAN ARSENAL

PHASE II
REMEDIAL INVESTIGATION ;

EDISON. NfW JERSEY
IMMQOB^^IXaaOa/CONSULtllMS CUENT NAME: I

U.S. ARMY CORPS OF ENGINEERS
DATE:

ROUND 1
CADMIUM GROUNDWATER 

SAMPLING RESULTS
FIGURE #:

JUNE 1995 5-18



I

IS

• Round 1 > GWQS j
(Results listed exceed Groundwater Quality Standard)

LOCATION AREA CHROMIUM
[UG/L]

&IW-100A 11 271.00 J i

* Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA CHROMIUM
[UG/L]

MW-69A XHW 83.20
MW-54 19 50.50 J
MW-76A 04 34.00
MW-63A 12 29.70
MW-50 14 26.10
MW-78A 14 23.70
MW-97A 06A 22.20
MW-96C 06 17.40
MW-89A 01 15.00
MW-43 04 14.50
MW-61 04 13.80
MW-104C BKG 13.10
MW-7 01 12.90
MW-62 06 11.80
MW-105A BKG 11.70
MW-80A 09 11.40 J
MW-95A 06 11.40
MW-68A 118 10.20
MW-90C 16 10.10
MW-16 06A 8.90
MW-53 16 8.60
MW-82A Ol 8.50
MW-77B 14 8.10
MW-75A 04 7.90
MW-6C 09 7.70
MW-52A 16 7.60
MW-96A 06 7.00

o Round 1 ■ ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA CHROMIUM
[UG/L]

None None None

NOTES: THE NJDEP GWQS FOR CHROMIUM IS 100 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS. DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

- NOT TO SCALE -

T<§RMER RARITAN ARSENAL

PHASE II
REMEDIAL INVESTIGATION

FBISON. ........ . NEW JERSEY

ROUND 1
CHROMIUM GROUNDWATER 

SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE: 1 FIGURE #•

JUNE 1995 I 5-19
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- HOT TO SCALE -

• Round 1>GWQS
(Results listed exceed Groundwater Quality Standard)

i
LOCATION AREA MERCURY

IUG/L]
l.T.iVf-:-LTI»TT|» IS 3 J

® Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA MERCURY
IUG/L]

mv\PTi 07 0;29 J
MW-77B 14 0.27 J
MW-50 14 0.27
MW-69A XHW 0.26
MW-63 12 0.23
MW-85A 15 0.20 J

o Round 1 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA MERCURY
[UG/L]

None None None

NOTES: THE NJDEP GWQS FOR MERCURY IS 2.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

I
FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

project *fbgRMER RARITAN arsenal! 
PHASE II

EDISON
REMEDIAL INVESTIGATION

CLIENT NAME:
NEW JERSEY

DATE:
U.S. ARMY CORPS OF ENGINEERS

ROUND 1
MERCURY GROUNDWATER 

SAMPLING RESULTS
FIGURE #:

JUNE 1995 5-20



• Round 1 > GWQS
(Results listed exceed Groundwater Quality Standard)

(ND =
o Round 1 = ND

Not Detected, with the detection limit provided)

LOCATION AREA ALDRIN

IUO/LJ
MW-100A H 0.0420

a Round 1 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA ALDRIN
IUG/L]

None n----norm None

LOCATION AREA ALDRIN
IUWL1

1

LOCATION AREA ALDRIN
[UG/L]

MW-103C BKG 0.0680 U MW-97fa 06A 0.0^20 U

MW-46A 10 0.0600 U MW-27 06A 0.0520 U
MW-53 1 16 0.0590 U MW-29 11 0 0520 U
MW-8 1 01 0.0590 U MW-30 11 0.0520 U

MW-56 10 0.0580 U MW-34 068 0.0520 U

MW-63A 12 0.0680 U MW-42A 04 0.0520 U

MW-7 01 0.0680 U MW-47A 09 0.0520 U

MW-9QA 16 0.0580 U MW-47C 09 0.0520 U

MW-10 20 00560 U MW-49 19 0.0520 U

MW-104C BKG 0.0560 U MW-60B 12 0.0520 U

MW-13 i 02 0.0660 U MW-60C 12 0.0520 U

MW-18 04 0.0560 U MW-61 04 0.0520 U

MW-45 14 0.0660 U MW-62 06 00520 U

MW-48B 09 0.0560 U MW-63 12 0.0520 U

MW-52B ! 16 0.0560 U MW-66 05 0.0520 U

MW-S4 19 0.0560 U MW-69A XHW 0 0520 U

MW-B8B 06A 00660 U MW-6C 09 0.0520 U

MW-43 04 0.0650 U MW-76C 04 0.0520 U

MW-50 14 0.0550 U MW-78A 14 . 0 0520 U

MW-58 03 0.0550 U MW-82A Ol ,, 0.0520 U

MW-59 07 0.0550 U MW-87A 180 • 0:0520 U

MW-90C ! 16 00550 U MW-87C 18D ' 0.0520 U

MW-BSA 06 00550 U L MW-88C 18C 0 0520 U

MW-49C (Oup) 19 0.0540 U MW-89A 01 0:0520 U

MW-21 05 0.0540 U MW-91B 16 0 0520 U

MW-22 05 0.0640 U MW-92B 16 0 0520 U

MW-2S 06A 0.0540 U MW-94A 06 0.0520 U

MW-26 06A 00540 U MW-96C 06 0.0520 U

MW-31 01 0.0540 U MW-97B (Dup) 06A 0 0520 U

MW-49C 19 0.0540 U MW-98A 06B 0.0520 U

MW-St 16 0.0640 U MW-99A 06B 0.0520 U

MW-57 10 0.0640 U MW-EPA2A 18A 0.0520 U

MW-6 19 0.0640 U MW-SPCI4 151 0.0520 U

MW-60 12 0 0540 U MW-15 03 0.0510 U

MW-65 06 0.0540 U MW-19 04 0.0510 U

MW-75A 04 0 0540 U MW-60A (Dup) 09 0:0510 U

MW-76A 04 0.0540 U MW-28B 11 0.0510 U

MW-77A 14 0.0540 U MW-48A 09 0.0510 U

MW-81A 151 0.0540 U MW-S0B 14 0.0510 U

MW-85A 15 0.0540 U MW-50C 14 0 0510 U

MW-86A IS 0.0540 U MW-59C 07 0.0510 U

MW-88A 18C 0.0540 U MW-67 05 0 0510 U

MW-89C 01 0:0540 U MW-8 01 0.0510 U

MW-93A 16 0 0540 U MW-93B 16 0.0510 U

MW-44 06A 0.0530 U MW-97A 06A 0.0510 U

MW-70A 10 0.0630 U MW-SA4 151 0 0510 U

MW-75C 04 0.0530 U MW-SA5 151 0.0510 U

MW-76B 04 0.0630 U MW-104A BKG 0.0500 U

MW-79C 06 0.0530 U MW-11 07 0.0500 U

MW-90B 16 00530 U MW-14 03 0.0500 U

MW-96A 06 0.0530 U MW-59C (Dup) 07 0.0500 U

MW-99B 06B 0.0630 U MW-28 11 0.0500 U

MW-101A 11 00520 U MW-52A 16 0.0500 U

MW-103A BKG 0.0520 U MW-71C 18A 0.0500 U

MW-105A BKG 0 0520 U MW-77B 14 0 0500 U

MW-105C BKG 0.0520 U MW-79B 08 0:0500 U

MW-12 07 0.0520 U MW-BOA 09 0:0500 U

MW-16 06A 0.0520 U MW-83A 15 0.0500 U

MW-17 04 0.0520 U MW-84A 15 0.0500 U

MW-20 05 0:0620 U MW-SBC 15 0 0500 U

MW-85A (Dup) 15 0:0620 U MW-91A 16 0.0500 U

MW-93B (Oup) 16 0.0520 U

NOTES: THE NJDEP GWQS FOR ALDRIN IS 0.04 UG/L.

AREA ID DENOTES THE PHYSIGAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

TERMER RARITAN ARSENAL

PHASE II
REMEDIAL INVESTIGATION

FDISON. NEW JERSEY

ROUND 1
ALDRIN GROUNDWATER 

SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE f:

5-21



Round 2 > GWQS
(Results listed exceed Groundwater Quality Standard)

LOCATION AREA TRICHLOROETHLYENE (TCE) 
[UG/L]

MW-91A 16 32.00
MW-80A 09 12.00
MW-103A BKG 8.00
MW-40 BKG 8.00
MW-84A 15 8.00
MW-87A 18D 5.00
MW-105A BKG 3.00
MW-88A 18C 3.00

a Round 2 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA TRICHLOROETHLYENE (TCE) 
[UG/L]

None None None

o Round 2 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA TRICHLOROETHLYENE (TCE) 
[UG/L]

None None None

NOTES: THE NJDEP GWQS FOR TRICHLOROETHYLENE IS 1.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

T6'RMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION 1MI
FDISON. 1 NEW JERSEY

ROUND 2
TRICHLOROETHYLENE (TCE) 

GROUNDWATER SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE #:

5-22
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MW-103A
•X1

I.

III

NOT TO SCALE

• Round 2 > GWQS
(Results listed exceed Groundwater Quality Standard)

LOCATION
}

AREA 1,2-DICHLOROETHENE 
ruo/L]

MW-103A BKG 48.00
MW-84A IS 22.00
MW-92B 16 19.00
MW-40 BKG 11.00

° Round 2 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA 1,2-DICHLOROETHENE
(UG/L]

MW-88A 01 10.00
MW-91A 16 2.00
MW-96A 06 2.00

o Round 2 - ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA 1,2-OICHLOROETHENE
(UG/L]

None | None None

NOTES: THE NJDEP GWQS FOR TOTAL 1,2-DICHLOROETHENE IS 10.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS. DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS. SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

TSRMER RARITAN ARSENAL

PHASE II 1
REMEDIAL INVESTIGATION ' irocrv 

EDISON. ------------ NEW JERSEY

ROUND 2
TOTAL 1,2-DICHLOROETHENE 

GROUNDWATER SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE #:

5-23
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NOT TO SCALE

• Round 2 > GWQS
(Results listed exceed Groundwater Quality Standard)

LOCATION AREA
i

TETRACHLOROETHYLENE(PCE)
IUGAJ

MW-103A BKG 8.00
MW-40 BKG 3.00
MW-87A 01 2.00

•» Round 2 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA TETRACHLOROETHYLENE(PCE)
[UG/L]

None None None

° Round 2 = ND
(ND = Not Detected, With the detection limit provided)

LOCATION AREA TETRACHLOROETHYLENE(PCE)
[UG/L]

None None None

NOTES: THE NJDEP GWQS FOR TETRACHLOFOETHYLENE IS 1.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS. SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

TSrM'ER RARITAN ARSENAL
PHASE II i

REMEDIAL INVESTIGATION
EDISON, NEW JERSEY

UWWEie^^^ DESKN06/CONSULUMS CUENT NAME:

U.S. ARMY CORPS OF ENGINEERS

ROUND 2
TETRACHLOROETHYLENE (PCE) 

GROUNDWATER SAMPLING RESULTS
DATE:

JUNE 1995
FIGURE #:

5-24
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MW-1D3C
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- NOT TO SCALE -

• Round 2 > GWQS ® Round 2 <= GWQS
(Results listed exceed Groundwater duality Standard) (Results listed are less than or equal to the GWQS)

MW-8BC

LOCATION AREA MANGANESE
[UG/L]

MW-90C 16 | 5770
MW-79C 08 1970
MW-66 05 1460
MW-77A 14 1270
MW-100A 11 ! 1120
MW-90A 16 886
MW-76A 04 741
MW-97B 06A 650
MW-96A 06 412
MW-97A 06A 409
MW-60C 12 269
MW-99A 06B 256
MW-47C 09 251
MW-99A (Dup) 06B 247
MW-82A Ol 127
MW-40 BKG 119
MW-71C 18A 91.7
MW-103C BKG 81.2
MW-88C 18C 54.9

LOCATION AREA MANGANESE
[UG/L]

None None None

o Round 2 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA MANGANESE
[UG/L]

MW-59C 07 53.8 U

NOTES: THE NJDEP GWQS FOR MANGANESE IS 50.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 

CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

TERMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY

ROUND 2
MANGANESE GROUNDWATER 

SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE Ik

5-25



MW-103C

it

NOT TO SCALE -

• Round 2 > GWQS j 0 Round2<=GWQS
(Results listed exceed Groundwater Quality Standard) (Results listed are less than or equal to the GWQS)

LOCATION AREA SODIUM 
____ [ug/li _

MW-97B 06A 3900000 I
MW-60C 12 3820000
MW-97A OSA 3340000
MW-90C 16 2300000
MW-96A 06 1890000 !
MW-71C 18A 1840000 J-r-
MW-90A 16 1840000
MW-99A 06B 1580000
MW-99A (Dup) 06B 1540000
MW-100A 11 286000 ;
MW-77A 14 197000
MW-76A 04 144000
MW-79C 08 123000 i

LOCATION AREA SODIUM
[UG/L]

MW-66 05 46700
MW-103C BKG 40900
MW-40 BKG 38800 J+
MW-88C 18C 37800 J+
MW-59C 07 26800
MW-86C 15 21500
MW-47C 09 17800
MW-82A Ol 2690 J+

o Round 2 = ND
(NO = Not Detected, with the detection limit provided)

LOCATION AREA SOOIUM
fUG/L]

None None None

NOTES: THE NJDEP GWQS FOR SODIUM IS 50,000 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

TERMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY

ROUND 2
SODIUM GROUNDWATER 

SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE +■

5-26
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MW-103C

- NOT TO SCALE -

\

• Round 2 > GWQS j
(Results listed exceed Groundwater Quality Standard)

» Round 2 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA IRON
[UG/L]

MW-76A 04 28900
MW-90A 16 28500
MW-97B 06A 25900
MW-77A 14 24700
MW-97A 06A 15900
MW-79C 08 13500
MW-100A 11 119O0

MW-99A (Dup) 06B 11200
MW-99A 06B moo
MW-90C 16 10500
MW-60C 12 6600
MW-47C 09 5960
MW-96A 06 5120
MW-82A Ol 4010
MW-71C 18A 1670
MW-88C 18C 500

LOCATION AREA IRON
[UG/L]

MW-66 05 106

o Round 2 - ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA IRON
[UG/L]

MW-103C BKG 1300 U
MW-59C 07 423 U

NOTES: THE NJDEP GWQS FOR IRON IS 300 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS. SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

project i^wgRMER raritan ARSENAL 

PHASE II

rnisoN.
REMEDIAL INVESTIGATION

NEW JERSEY
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS

ROUND 2
IRON GROUNDWATER 
SAMPLING RESULTS

DATE: FIGURE ft

JUNE 1995 5-27



MW-1D3C

si

Round 2 > GWQS
(Results listed exceed Groundwater Quality Standard)

« Round 2 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA ALUMINUM
[UG/L]

MW-79C 08 7850 J
MW-76A 04 6010
MW-90A 16 1730
MW-100A 11 1530 J
MW-82A Ol 1510
MW-96A 06 648 J
MW-90C 16 554
MW-99A (Dup) 06B 525 J
MW-66 05 399
MW-99A 06B 365 J
MW-97A 06A 332
MW-97B 06A 226

LOCATION AREA ALUMINUM
[UG/L]

MW-88C 18C 120
MW-40 BKG 30.4
MW-71C 18A 29.9

o Round 2 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA ALUMINUM
[UG/L]

MW-77A
MW-103C

14
BKG

288 U
226 U

NOTES: THE NJDEP GWQS FOR ALUMINUM IS 200 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

- NOT TO SCALE -

T8RMER RARITAN ARSENAL

PHASE II
REMEDIAL INVESTIGATION

Edison. _______________ NEW JERSEY

ROUND 2
ALUMINUM GROUNDWATER 

SAMPLING RESULTS
CLIENT NAME:

US. ARMY CORPS OF ENGINEERS
DATE;

JUNE 1995
FIGURE #:

5-28
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MW-103C
». '

MW-1D5C

• Round 2 > GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA ARSENIC
[UG/L]

LOCATION AREA ARSENIC
[UG/L]

MW-97A 06A 22.50, MW-96A 06 6.50
MW-101A 11 20.60, MW-77A 14 5.60
MW-99A (Dup) 06B 17.00, MW-60B 12 5.40 J-
MW-99A 06B 16.90 MW-90A 16 5.20 J-
MW-94A 06 15,50 J- MW-76A 04 5.20
MW-98A 06B 15.20 MW-89A 01 4.10 J-
MW-93A 16 12.40 J- MW-92B 16 3.90 J-
MW-91A 16 12,30, J- MW-60C 12 3.80 J-
MW-76B 04 11.10 MW-67 05 3.60 J-

MW-95A 06 3.50 J-
MW-50B 14 3.40
MW-104C BKG 3.20
MW-77B 14 2.90
MW-91B 16 2.40 J-

1 MW-103C BKG 2.40
MW-76C 04 2.40
MW-78A 14 2.40
MW-69A XHW 2.20 J-
MW-47C 09 2.20
MW-75C 04 2.10
MW-85A 15 2.00

1 MW-79B 08 1.90
MW-105C BKG 1.80
MW-88A 18C 1.80

o Round 2 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA ARSENIC
]UG/L]

MW-101A (Dup) 11 19.00 U
MW-28B 11 19.00 U
MW-99B 06B 19.00 U
MW-90C 16 8.50 U
MW-97B 06A 8.50 U
MW-93B 16 8.50 UJ

NOTES: THE NJDEP GWQS FOR ARSENIC IS 8.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TQ OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

MW-60B 
MW-60C

- NOT TO SCALE -

PROJECT N^gRMER RAR|TAN ARSENA1_

PHASE II
REMEDIAL INVESTIGATION cw lroerv

EDISON._____________________ ' NEW JERSEY

ROUND 2
ARSENIC GROUNDWATER 

SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE #:

5-29
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• Round 2 > GWQS
(Results listed exceed Groundwater Quality Standard)

LOCATION AREA CADMIUM
IUG/L1

MW-67 05 5.00 J-
MW-66 05 4.30 J+

® Round 2 <= GWQS
(Results listed are less than or equal to the GWQS)

LOCATION AREA CADMIUM
(UG/L1

MW-89A 01 3:00 J-
MW-91B 16 3.00 J-
MW-60B 12 2.20 J-
MW-78A 14 2.10
MW-80A 09 2.10
MW-65 05 2.00 J-
MW-94A 06 2.00 J-
MW-95A 06 2.00
MW-75A 04 1.20

I
!

o Round 2 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA CADMIUM
(UG/L)

None
i

None None

NOTES: THE NJDEP GWQS FOR CADMIUM IS 4.0 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS, SYMBOLS CHOSEN DENOTE HIGHEST

- NOT TO SCALE -

T6RMER RARITAN ARSENALj

PHASE II
REMEDIAL INVESTIGATION !

Edison._____________________ _________ NEW JERSEY

ROUND 2
CADMIUM GROUNDWATER 

SAMPLING RESULTS
CLIENT NAME:

as. army corps of engineers

DATE: FIGURE f:
JUNE 1995 5—30
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NOT TO SCALE -

• Round 2 > GWQS ® Round2<=GWQS
/d .. ... ^ . .. (Results listed are less than or equal to the GWQS)
(Results listed exceed Groundwater Quality Standard)

LOCATION AREA NICKEL
(UG/L1

MW-66 05 75.00
MW-85A 15 51.20
MW-65 05 36.60
MW-67 05 33.40
MW-68A 118 30 70
MW-89A 01 3010
MW-104C BKG 21.30
MW-10SA BKG 15.40
MW-84A 15 15.10
MW-80A 09 14:40
MW-6C 09 13.10

LOCATION AREA
i

NICKEL
[UG/L]

MW-96A 06 17200

o Round 2 = ND
(ND = Not Detected, with the detection limit provided)

LOCATION AREA NICKEL
IUGA.I

None None None

NOTES: THE NJDEP GWQS FOR NICKEL IS 100 UG/L.

AREA ID DENOTES THE PHYSICAL LOCATION OF WELLS.
DATA MAYBE APPLICABLE TO OTHER AREAS, DEPENDING UPON LOCATIONS.

FOR COUPLETS/TRIPLETS. SYMBOLS CHOSEN DENOTE HIGHEST 
CONCENTRATION OF CONTAMINANT. REFER TO TABLES FOR EACH WELL RESULT.

TERMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION lrTCrv
EDISON. HEM-JERSEy

ROUND 2
NICKEL GROUNDWATER 

SAMPLING RESULTS
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE:

JUNE 1995
FIGURE f:

5-31
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AOC OFF-SITE 
*

Sc

AREAS of concern 

aoc 1

AOC 2 

AOC S 

AOC 4 

AOC 9 

aoc e 

AOC 7 

AOC OFF-SITE

OFF-SITE PLUME IN VICINITY 
OF RARITAN PLAZA I AND II

AREA ISC BUILDING 296

OWENS-ILLINOIS

THE POND AT AREA 18A

AREA 10 TENNIS COURT AREA

AREA IS

AREA 7

NORTH OF EPA COMPLEX

LEGEND

SITE BOUNDARY 

AREA BOUNDARY

APPROXIMATE LOCATION OF KNOWN 
CONTAMINATED SITES

APPROXIMATE LOCATION OF 
CERCUS SITES

APPROXIMATE LOCATION OF REGISTERED 
UNDERGROUND STORAGE TANKS

VOC GROUNDWATER CONTAMINATION

P0SSI8LE VOC GROUNDWATER CONTAMINATION

NOTE: LOCATIONS ARE APPROXIMATE AND ARE BASED ON STREET
ADDRESSES GIVEN IN APPLICABLE LISTS. LOCATIONS HAVE 
NOT BEEN FIELD VERIFIED AND SEVERAL LOCATIONS ARE 
NOT PRESENTED ON FIGURE. SEE TABLES 6-3. 6-4. It 
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18D MW-1 610,021.262 530,005.965 -- 90.385 93:585 93.900 ... ... —

9 MW-4* OBG ... — 18.000 14.520 — — 3.50 thru 13.50 — US/LS

9 MW-5* OBG — — 31.000 4.970 — — 3.0 thru 26.00 US/LS/WBK

19191 MW-6 OBG 607,856.153 i 534,736.516 17.600 7.280 9.580 9.690 3:50 thru 17.50 3.78 thru -10.22 LS

19 [91 MW-6C RFW 607,866.003 534,742.352 72.250 8.260 9.250 10.180 47.90 thru 72.25 -39.64 thru -63,99 PAS

1 MW-7 OBG 610,257.012 533,428.468 13.500 30.124 31.394 32.617 3.50 thru 13.50 26.62 thru 16.62 LS

1 MW-8 OBG 610:322.074 533,446.463 14.000 29.396 31.403 32.518 4.00 thru 14.00 25.40 thru 15.40 LS

1 MW-9 OBG 610:322.760 533:520.181 13.500 29.061 30.908 31.868 3:50 thru 13.50 25.56 thru 15.56 LS

20 [7] MW-10 OBG 609,776.020 535,577.810 14.000 15.196 17.146 18.056 3.00 thru 14.00 12.20 thru 1.20 MM/LS

PI MW-11 OBG 609,448.993 536,216.374 22.500 13.138 14.848 15.183 3.50 thru 22.50 9.64 thru -9.36 LS

7 MW-12 OBG 609,842.352 536,281.273 19.000 13.740 15.865 16.030 4.00 thru 19.00 9.74 thru -5.26 LS

[21 MW-13 OBG 611,027.738 535,172.261 17.500 27.664 30.039 30.539 3.00 thru 17.50 24.66 thru 10,18 LS

[2/3/7] MW-14 OBG 610,194.084 536,242.099 23.500 22.237 24.177 24.347 5.00 thru 23.50 17.24 thru -1.26 LS

3(2] MW-15 OBG 610:625.998 536,959.769 20.000 14.583 16.728 16.938 2.50 thru 20.00 12.08 thru -5.42 LS

; 6A [6B] MW-16 OBG 607,847.071 540,771.608 58.000 10.417 12.089 12.304 24.00 thru 58.00 -13.58 thru -47,58 LS
4 MW-17 OBG 610,601.968 537,572.441 19.500 10.101, 11.901 12.966 4.00 thru 19.50 6.10 thru -9.40 US/MM/LS

[4/3] MW-18 OBG 611,550.593 537,129.564 19.500 19.255 21.515 21.870 4.00 thru 19.50 15.26 thru -0.25 LS

[4/5] MW-19 OBG 610,523.389 537,953.421 19.600 7.037 9.452 9.707 2.60 thru 19.60 4.44 thru -12.56 LS

5 MW-20 OBG 609,894.673 539,129.130 35.000 11.823 13.593 14.333 5.00 thru 35.00 6.82 thru -23.18 LS

5 MW-21 OBG 609,853.575 538,947:777 25.000 5:686 7.148 8.036 5.00 thru 25.00 0.69 thru -19.31 LS

5 MW-22 OBG 610,421.627 538:933.300 28.000 6.122 8.057 8.542 5.00 thru 28.00 1.12 thru -21.88 LS

6A MW-25 OBG 607,809.180 541,124:330 7.000 6:046 8.376 8.716 2:50 thru 7.00 3.55 thru -0.95 US

6A MW-26 OBG 607,838.870 540,778.251 15.000 10:329 12.787 13.129 5.00 thru: 15.00 5.33 thru -4.67 US/MM

6A MW-27 OBG 608,148.619 540,371.040 10.000 6.527 9.059 9.127 2:50 thru 10.00 4.03 thru -3.47 US/MM

11 MW-28 OBG 604,278.168 539,346.715 7.000 5.001 7.168 7.608 2:50 thru 7.00 2.50 thru -2.00 US

11 MW-28B RFW 604,292.771 539,367:877 59.000 4.830 6.810 7.470 44.00 thru 59.00 -39.17 thru -54.17 LS

11 MW-29 OBG 604,243.649 539,077:804 5.000 5.591 7.828 8.013 2.50 thru 5.00 3.09 thru 0.59 US

11 MW-30 OBG 604118.963 539,240.469 5.000 4.256 6.173 8.538 2.00 thru 5.00 2.26 thru -0.74 US

1 MW-31 OBG 610,264.644 533/435:180 24.000 29.817 31.865 32.039 14.00 thru 24.00 15.82 thru 5.82 LS/WBK

[5/6/6A/6B] MW-34 OBG 609,182.795 538,881.959 28.900 6.291 7.661 8.241 12:90 thru 28.90 -6.61 thru -22.61 LS

15 MW-35* OBG ... ... 38.000 32.110 — — 5.00 thru 35.00 ... US/LS/WBK

15 MW-36* OBG — 32.000 25.250 — — 5:00 thru 30,00 — US/LS/WBK

15 MW-37* OBG — — 37.000 28.910 ... -- 14:00 thru 34.00 — US/LS/WBK

BKG[2] MW-40 D&M 614,615.614 536,389.759 17.000 59.729 61.554 61.889 7.00 thru 17.00 52:73 thru 42.73 LS

4 MW-42A D&M 610,634.345 537.249.438 17.000 11.022 13.707 13.907 7:00 thru 17.00 4.02 thru -5.98 LS

[2/3/4] MW-43 D&M 609:593.857 537,045:380 17.000 12.152 13.852 14.087 7.00 thru 17.00 5.15 thru -4.85 MM/LS

6A[6] MW-44 D&M 608,247.508 540,306:656 50.000 5.259 7.399 7.620 25.00 thru 50.00 -19.74 thru -44.74 LS

14[6/6B] MW-45 D&M 609,434.116 539,340.062 17.000 9.043 11.698 11.866 7.00 thru 17,00 2.04 thru -7.96 US/MM/LS
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10 MW-46A D&M 609,395.386 532,654.621 17.000 32.071 31.556 32.071 7.00 thro 17.00 25.07 thro 15.07 MM/LS
19(9] MW-47A D&M 607,400.899 532,505.601 12.000 14.690 17.020 17.240 7.00 thro 12.00 7.69 thro 2.69 LS
19 [9] MW-47C RFW 607,390.287 532,483.074 43.000 14.850 16.790 16.990 32.50 thro 43.00 -17.65 thro -28.15 PAS

9 MW-48A D&M 606,768.020 533,656.666 17.000 6.790 9.410 9.635 7.00 thro 17.00 -0.21 thro -10.21 LS
9 MW-48B D&M 606,766.261 533,653.600 28.000 6.595 7.875 8.565 19.00 thro 28.00 -12.41 thru -21.41 LS

19 [10] MW-49 D&M 606,260.765 531,678.096 17.000 10.900 13.430 13.620 7.00 thro 17.00 3.90 thro -6.10 LS
19 MW-49C RFW 606,267.844 531,689.976 49.000 10.380 12.450 12.750 39.00 thro 49.00 -28.62 thro -38.62 PAS
14 MW-50 D&M 609,309.891 541,340.777 12.000 10.700 13.200 13.350 7.00 thro 12.00 3.70 thro -1.30 US/MM
14 MW-50B RFW 609,318.621 541,350.927 50.300 10.720 12.490 12.850 35.30 thro 50.30 -24.58 thro -39.58 LS
14 MW-50C RFW 609,295.020 541,342.752 103.300 10.690 12.900 13.900 79.00 thro 103.30 -68.31 thro -92.61 PAL
16 MW-51 D&M 603,319.706 534,115.649 17.000 6.307 8.767 9.082 7.00 thro 17.00 -0.69 thro -10.69 MM/LS
16 MW-52A D&M 604,006.083 535,006.622 12.000 7.717 10.282 10.537 7.00 thro 12.00 0.72 thro -4.28 US/MM
16 MW-S2B D&M 604,008.870 535,009.267 26.500 7.717 9.557 9.762 16.50 thro 26.50 -8.78 thro -18.78 LS
16 MW-53 D&M 604,796.672 536,465.161 12.000 6.279 7.729 7.949 7.00 thro 12.00 -0.72 thro -5.72 US/MM

[16/19] MW-54 D&M 606,255.331 534,898.794 17.000 4.074 6.644 6.899 7.00 thro 17.00 -2.93 thro -12.93 MM/LS
17 MW-5SA D&M 607,763.814 529,880.100 9.000 47.955 50.565 50.850 7.00 thro 9.00 40.96 thro 38.96 LS
17 MW-55B D&M 607,766.026 529,883.728 21.000 47.730 49.475 50.060 14.00 thro 21.00 33.73 thro 26.73 LS
10 MW-56 D&M 607,199.614 531,154.089 10.000 22.871 24.631 24.991 7.00 thro 10.00 15.87 thro 12.87 LS
10 MW-57 D&M 608,911.663 531,257.043 14.000 44.128 47.128 47.258 9.00 thro 14.00 35.13 thro 30.13 LS

3 [2] MW-58 D&M 610,987.877 535,825.480 17.000 23.752 26.352 26.492 7.05 thro 17.00 16.70 thro 6.75 US/LS
7 MW-59 D&M 609,576.264 536,130.847 17.000 12.120 13.840 14.300 7.00 thro 17.00 5.12 thro -4.88 LS
7 MW-59C RFW 609,590.594 536,143.990 78.000 12.335 12.044 12.335 64.00 thro 78.00 -51.67 thro -65.67 PAS
12 MW-60 D&M 602,390.858 536,445.216 17.000 7.004 8.694 8.864 7.00 thro 17.00 0.00 thro -10.00 MM
12 MW-60B RFW 602,397.216 536,452.353 45.200 7.100 8.860 9.040 30.20 thro 45.20 -23.10 thro -38.10 LS
12 MW-60C RFW 602,389.634 536,439.016 82.000 6.930 8.330 9.200 57.00 thro 82.00 -50.07 thro -75.07 PAL

[4/6/7] MW-61 D&M 608,850.616 536,995.570 17.000 11.527 12.787 13.342 7.00 thro 17.00 4.53 thro -5.47 US/MM/LS
6 MW-62 D&M 606,246.870 539,710.296 58.000 10.392 12.447 12.577 38.00 thro 58.00 -27.61 thro -47.61 LS

[12] MW-63 D&M 603,761.548 538,948.384 55.500 6.649 9.252 9.634 40.50 thro 55.50 -33.85 thro -48.85 LS
[12] MW-63A RFW 603,754.158 538,953.574 16.000 7.170 9.150 9.620 6.00 thro 16.00 1.17 thro -8.83 US

18D [1] MW-64 D&M 610,050.406 531,280.663 23.000 64.715 66.170 66.420 13.00 thro 23.00 51.72 thro 41.72 LS
S MW-65 Lowe 609,793.154 538,689.494 13.500 8.064 10.271 10.261 3.50 thro 13.50 4.56 thro -5.44 US/MM/LS
5 MW-66 Lowe 609,787.747 538,688.563 30.000 7.771 10.161 10.226 20.00 thro 30.00 -12.23 thro -22.23 LS
5 MW-67 Lowe 609,676.261 538,857.693 12.000 8.084 10.304 10.259 2.00 thro 12.00 6.08 thro -3.92 US/MM/LS

Bldg. 118 MW-68A RFW 609,827.818 528,839.069 36.500 82.270 82.230 82.270 26.50 thro 36.50 55.77 thru 45.77 LS
10 MW-69A RFW 607,212.625 529,531.311 8.000 41.650 44.210 44.620 5.00 thro 8.00 36.65 thro 33.65 LS

tbfli\AC0E_D08\MW_CNSTR.xls S/29/96
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10 MW-70A RFW 606,805.464 531,794.552 19.500 19.680 22,140 22.580 9.50 thill 19.50 10.18 thru 0.18 LS

18A MW-71C RFW 609,862.256 532,203.046 107.000 50.970 53.520 53.810 82.50 thru 107.00 -31.53 thru -56.03 PAS

17 MW-72A RFW 607,771.238 529,575.759 22.000 59.180 58.860 59.180 7.00 thiu 22.00 52,18 thru 37.18 LS

17 MW-73A RFW 608,076.190 529,029.343 42.000 76.750 76.450 76.750 32.00 thru 42.00 44.75 thru 34.75 LS

17 MW-74B (BKG) RFW 608,675.402 528,566.892 68:000 100.970 100.740 100.970 64.00 thru 68.00 36,87 thru 32.97 LS

17 MW-74C (BKG) RFW 608,678.467 528,573.022 116.000 100.860 100.520 100.860 95.00 thru 116.00 5.86 thru -15.14 PAS

[41 MW-75A RFW 610,884.219 538,085.796 17.500 11.700 41.350 11.700 7.50 thru 17.50 4.20 thru -5.80 US/LS

[4] MW-75C RFW 610,873.103 538,084.391 65.000 11.690 11.260 11.690 55.00 thru 65.00 -43.31 thru -53.31 PAS

4 MW-76A RFW 610,185.457 637,446.600 13:500 11.630 13.840 14.430 6.50 thru 13.50 5.13 thru -1.87 US

4 MW-76B RFW 610,196.664 537,442.939 26.000 11.810 14.240 14.460 16.00 thru 26.00 , -4.19 thru -14.19 LS

4 MW-76C RFW 610,200.886 537,449.754 58.000 12.070 14.430 14.860 48.00 thru 58.00 -35.93 thru -45.93 Fas

14 MW-77A RFW 610,910.027 540,657.004 29.500 20.100 21.780 22.000 19.50 thru 29.50 0.60 thiu -9.40 MM/LS

14 MW-77B RFW 610,905.104 540,657.984 50.000 20.080 22.740 22.970 40.00 thru 50.00 -19.92 thru -29.92 LS

14 MW-78A RFW 610,880.267 540,261.008 25,900 13.710 15.230 15.940 15.90 thru 25.90 -2,19 thru -12.19 LS

8 MW-79B (1) RFW 608,045.012 536,112.813 28.000 10.700 43.040 13.240 18.00 thru 28.00 -7.30 thru -17.30 LS

8 MW-79C (1) RFW 608,058.264 636,109.796 63.000 10.130 12.540 12.910 48.00 thru 63.00 -37.87 thru -52.87 PAS

19 MW-80A RFW 606,938.880 534,246.355 22.000 12.240 14.220 14.360 12.00 thru 22.00 0.24 thru -9.76 LS

151 MW-81A RFW 611,371.557 535,858.267 16.000 25.770 27.770 27.860 6.00 thru 16.00 19.77 thru 9.77 LS

OWENS MW-82A RFW 612,491.840 532,279.507 26:000 77.480 79.370 79.460 16.00 thru 26.00 61.48 thru 51.48 LS

15 MW-83A RFW 613,727.284 539,716.448 16.000 26.330 28.040 28.400 6.00 thru 16.00 20.33 thru 10.33 LS

[IS] MW-84A RFW 613,375.350 539,729.378 21.000’' 25.730 28.670 28.500 11.00 thru 21.00 14.73 thru 4.73 LS

[151 MW-85A RFW 613,466.033 539,895.475 28.000 21.550 23.430 23.840 18.00 thru 28.00 3.55 thru -6.45 LS

[151 MW-86A RFW 612,825.129 540,408.490 18,000 15.790 17.690 18.080 8.00 thru 18.00 7.79 thru -2.21 LS

[151 MW-86C RFW 612,848.358 540,345.838 93.330 15.730 17.560 17.960 68.33 thru 93.33 -52.60 thru -77.60 PAS

18D[1] MW-87A RFW 610,713.290 532,295.481 30.000 71.640 73.610 73.580 20.00 thru 30.00 51.64 thru 41.64 LS

18D[1] MW-87C RFW 610,725.794 532,287.816 84.000 72.070 73.960 74.190 74.00 thru 84.00 -1.93 thru -11.93 PAS

18C[1] MW-8BA RFW 611,158.671 533,311.953 21.000 58.040 60.260 60.100 11.00 thru 21.00 47.04 thru 37.04 LS

18C|1] MW-88C RFW 611,165.004 533,303.388 99.000 58.810 60.620 60.780 89.00 thru 99.00 -30.19 thru -40.19 PAS

10 MW-89A RFW 610,158.504 533,668.544 12.000 25.250 26.890 27.150 6.00 thru 12.00 19.25 thru 13.25 US/MM/LS

10 MW-89C RFW 610,151.799 533,660.887 69.600 25.580 27.060 27.370 59.00 thru 69.60 -33.42 thru -44.02 PAS

16 MW-90A RFW 604,744.356 533,735.965 18.000 5.880 7.650 7.500 13,00 thru 18.00 -7:12 thru -12.12 LS

16 MW-90B RFW 604,740.906 533,738.371 28.000 5.940 7.690 7.780 18.00 thru 28.00 -12.06 thru -22.06 LS

16 MW-90C RFW 604,754.258 533,734.462 88.000 5.430 7.510 7.960 62.50 thru 88.00 -57.07 thru -82.57 PAS

16 MW-91A RFW 602,577.368 533,136.024 25,000 5.240 7.140 6.980 15.00 thru 25.00 -9.76 thru -19:76 LS

16 MW-91B RFW 602,574.862 533,131.233 45.000 5.130 6.830 6.680 30.00 thru 45.00 -24.87 thru -39.87 LS

16 MW-92B RFW 605,645.575 535,633.647 28.000 4.860 6.580 6.580 18.00 thru 28.00 -13.14 thru -23.14 LS

16 MW-93A RFW 605,509.471 537,528.094 26.000 5.780 7.470 7.310 16.00 thru 26,00 -10.22 thru -20.22 LS

16 MW-93B RFW 605,507.918 537,530.899 43.000 5.600 7.290 7.320 28.00 thru 43,00 -22.40 thru -37.40 LS
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6 MW-94A RFW 608,094.484 538,792.763 15.000 3.690 5.930 6.390 5.00 thru 15.00 -1.31 thru -11.31 MM/LS
6 MW-95A RFW 607,470.436 539,412.042 15.000 2.210 4.190 4.810 5.00 thru 15.00 -2.79 thru -12.79 MM
6 MW-96A RFW 607,225.624 540,744.349 56.000 5.630 7.220 7.120 42.00 thru 56.00 -36.37 thru -50.37 LS
6 MW-96C RFW 607,202.219 540,737.455 82.700 5.780 7.650 8.000 72.70 thru 82.70 -66.92 thru -76.92 PAL
6 MW-97A RFW 607,504.227 540,344.234 35.000 5.970 7.920 8.360 20.00 thru 35.00 -14.03 thru -29.03 LS
6 MW-97B RFW 607,501.746 540,336.237 55.000 6.569 8.890 8.820 40.00 thru 55.00 -33.43 thru -48.43 LS
14 MW-98A RFW 608,908.507 540,163.896 33.000 7.290 8.900 8.890 18.00 thru 33.00 -10.71 thru -25.71 LS
14 MW-98B RFW 608,909.668 540,171.189 52.000 6.730 8.680 8.680 37.00 thru 52.00 -30.27 thru -45.27 LS

|6B] MW-99A RFW 608,722.795 539,552.138 25.000 7.250 9.520 9.580 15.00 thru 25.00 -7.75 thru -17.75 LS
(6B) MW-99B RFW 608,717.423 539,557.058 39.600 7.300 9.980 9.950 29.60 thru 39.60 -22.30 thru -32.30 LS
11 MW-100A RFW 605,472.848 539,993.231 10.000 8.060 9.660 10.760 5.00 thru 10.00 3.06 thru -1.94 US

[11/16] MW-101A RFW 605,331.405 539,221.660 34.000 7.310 9.060 9.270 24.00 thru 34.00 -16.69 thru -26.69 LS
BKG MW-103A (BKG) RFW 615,026.355 535,973.473 30.000 81.000 82.960 82.910 23.00 thru 30.00 58.00 thru 51.00 LS
BKG MW-103C (BKG) RFW 615,032.144 535,987.248 94.000 80.770 82.960 83.520 84.00 thru 94.00 -3.23 thru -13.23 PAS
BKG MW-104A (BKG) RFW 613,749.973 533,280.724 40.000 89.350 89.030 89.350 31.50 thru 40.00 57.85 thru 49.35 LS
BKG MW-104C (BKG) RFW 613,755.714 533,278.200 92.000 89.200 88.810 89.200 67.00 thru 92.00 22.20 thru -2.80 PAS
BKG MW-105A (BKG) RFW 612,325.374 530,881.733 46.000 92.840 92.500 92.840 36.00 thru 46.00 56.84 thru 46.84 LS
BKG MW-105C (BKG) RFW 612,329.834 530,891.187 125.500 92.660 92.660 92.920 105.50 thru 125.50 -12.84 thru -32.84 PAS
18B MW-EPA-1A EPA 609,597.702 531,754.838 — 47.853 49.803 49.983 __ ... ...
18A MW-EPA-2A EPA 609,944.553 532,209.388 — 51.760 53.315 53.880 __ ... _18D MW-EPA-3A EPA 610,950.378 531,145.886 — 89.155 91.450 91.600 __ __ _18C MW-EPA-4A EPA 611,687.401 532,922.752 ... 69.912 71.557 71.872 __ ... ...
18C MW-EPA-5A EPA 611,997.959 533,438.809 — 62.429 64.289 64.784 — ...

18G MW-EPA-6A EPA 611,770.489 532,343.776 ... 78.763 78.433 78.763 ... ... __

18G MW-EPA-7A EPA 611,793.715 532,419.347 ... 78.508 78.108 78.508 ... ... —

18E MW-EPA-8A EPA 612,038.027 530,781.563 ... 94.593 97.098 97.583 — ... —

Bldg. 151 MW-SA4 Summit 612,452.508 534,637.423 ... 53.369 56.074 56.329 ... ... __

Bldg. 151 MW-SA5 Summit 611,667.446 535,049.983 ... 37.556 39.426 40.016 ... ... __

Bldg. 151 MW-SPCI4 Salwen Co. 611,876.990 534,701.521 ... 41.858 43.748 44.513 ... ... --

|bm\AC0E_D08\MW_CNSTR.xts S/29/96
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TABLE 3-1
SUMMARY OF MONITORING WELL CONSTRUCTION SPECIFICATIONS 

FORMER RARITAN ARSENAL 
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(FT. BGS) (FT. MSL) (FT. MSL) „ (FT. MSL) (FT. BGS) (FT. MSL)

8 : OB-01B (2) RFW 608,045.533 538,097.060 28.000 10:280 12.040 12:040 18.00 thru 28.00 -7.72 thro -17.72 LS

8 OB-02B (2) RFW 608,041.820 538,082.541 28.000 10.510 12:090 12.050 18.00 thru 28.00 -7.49 thro -17.49 LS

8 08-038(2) RFW 608,028.408 536,116.164 29.000 11.670 12.950 13.650 19.00 thru 29.00 -7.33 thro -17.33 LS

8 OB-04B (2) RFW 608,074.303 536,106.837 27.000 9.110 11.180 11.320 17.00 thru 27.00 -7.89 thro -17:89 LS

8 OB-05A (2) RFW 608,051.894 536;111.621 9.500 10.420 12.370 12.950 4.50 thru 9.50 5.92 thro 0.92 US

Notes:

OBG - O'Brien & Gere 

D&M - Dames & Moore 

RFW - Roy F. Weston 

MSL - Mean Sea Level 

~ - Data Not Available 

BGS • Below Ground Surface 

BKG - Background 

LS - Lower Sand 

US - Upper Sand 

MM • Meadowmat

PAL - Palisades Formation (Bedrock)

PAS -'Passaic Formation (Bedrock)

WBK - Weathered Bedrock Group (Raritan Fire Clay,

Lowe - Lowe Environmental Services
(1) Monitoring Well constructed as pumping well for proposed hydraulic conductivity testing.

(2) Observation well for proposed hydraulic conductivity testing.

Area designations denote the actual location of the monitoring well.

Elevation data are reported in National Geodetic Vertical Datum (NGVD) ol 1929.

Northing and Easting data are reported in 1983 North American Datum (NAD 83) coordinates.

[ J - indicates the atea(s) the wells are adjacent to or associated with, since they are not within area boundaries. The well could be located 

upgradlent, downgradient or sidegradient to the area indicated. For the position of the monitortng well in relation to the area see Figure 1 -2. 

These wells were assigned to area by Dames & Moore or Roy F. Weston.

* Well has not been located and is assumed destroyed.

Weathered Passaic and Saprollte Units).

tbm\ACOE_DOS\MW_CNSTR.xls 5/30/98
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TABLE 3-2
SUMMARY OF PROPOSED VERSUS INSTALLED MONITORING WELLS

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

ACTUAL AREA* PROPOSED COMMENTS

MONITORING MONITORING
WELL LD. WELL I.D.

MW-6C 9 PW-6C Bedrock Well
MW-28B 11 PW-28B Overburden Well
MW-47C 9 PW-47C Bedrock Well
MW-49C 19 PW-49C Bedrock Well
MW-50B 14 PW-50B Overburden Well
MW-50C 14 PW-50C Bedrock Well
MW-59C 7 PW-59C Bedrock Well
MW-60B 12 PW-60B Overburden Weil
MW-60C 12 PW-60C Bedrock Well
MW-63A 12 PW-63A Overburden Well
MW-68A ... 118 PW-7 Overburden Weil
MW-69A X,H,W PWJ6 Overburden Well
MW-70A 10 PW-5 Overburden Weil
MW-71C 18A PW-11C Bedrock Well
MW-72A 17 PW-3 Overburden Well
MW-73A 17 PW-2 Overburden Well
MW-74B 17 PW-1A Overburden Background Well
MW-74C 17 PW-1B Bedrock Background Well
MW-7SA 4 PW-12A Overburden Well
MW-75C 4 PW-12C Bedrock Well
MW-76A 4 PW-13A Overburden Well
MW-76B 4 PW-13B Overburden Well
MW-76C 4 PW-13C Bedrock Well
MW-77A 14 PW-36A Overburden Well
MW-77B 14 PW-36B Overburden Well
MW-78A 14 PW-35A Overburden Weil
MW-79A 8 PW-16A Proposed Pumping Well. NOt Drilled
MW-79B 8 PW-16B Overburden Monitoring/Pumping Well
MW-79C 8 PW-16C Bedrock Monitoring/Pumpirig Well
MW-80A 9 PW-40A Replacement Well for MW-5, Overburden Well
MW-81A Bldg. 151 NA Replacement for MW-SA2, Overburden Well
MW-82A Owens-Illinois PW-8A Overburden Well
MW-83A 15 NA Replacement for MW-35. Overburden Weil
MW-84A 15 NA Replacement for MW-36. Overburden Wefl
MW-85A 15 NA Replacement for MW-37, Overburden Well
MW-86A . 15 PW-37A Overburden Well
MW-86C 15 PW-37C Bedrock Well
MW-87A 18D PW-7A Overburden Well
MW-67C 18D PW-7C Bedrock Well
MW-88A............. . 16C PW-9A Overburden Well
MW-88C 1BC PW-9C Bedrock Well
MW-89A 1 PW-10A Overburden Well
MW-89C 1 PW-10C Bedrock Well
MW-90A 16 PW-20A Overburden Well
MW-90B 16 PW-20B Overburden Well
MW-90C 16 PW-20C Bedrock Well
MW-91A 16 PW-21A Overburden Well
MW-91B 16 PW-21B Overburden Well
MW-92A 16 PW-22A Proposed Overburden Well, Not Drilled
MW-92B 16 PW-22B Overburden Well

Notes:

NA • Not Assigned
PW- Proposed Well
MW - Monitoring Well
ST. M.M. - St. Margaret Maty Church
*: These area designations reflect only the physical location of construction as stated in the July and December 
1993 Work Plans. The analytical groundwater results from each well may be used to evaluate more than 
one ■Area".
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TABLE 3-2
SUMMARY OF PROPOSED VERSUS INSTALLED MONITORING WELLS

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

ACTUAL
MONITORING

WELL I.D.

AREA* PROPOSED
MONITORING

WELL I.D.

COMMENTS

MW-93A 16 PW-24A Overburden Well
MW-93B 16 PW-24B Overburden Well
MW-94A 6 PW-30A Overburden Well
MW-95A 6 PW-29A Overburden Well
MW-96A 6 PW-27A Overburden Well
MW-96B . 6 PW-27B Proposed Overburden Well, Not Drilled
MW-96C 6 PW-27C Bedrock Well
MW-97A 6A PW-28A Overburden Well
MW-97B 6A NA Overburden Well Added to Phase II Rl
MW-98A 6B PW-31A Overburden Well
MW-98B 6B PW-31B Overburden Well
MW-99A 6B PW-32A Overburden Well
MW-99B 6B PW-32B Overburden Well
MW-100A 11 PW-26A Overburden Well
MW-101A 11 PW-25A Overburden Well
MW-102A 12 PW-23A Will be Drilled in Future
MW-102B 12 PW-23B Will be Drilled in Future
MW-103A N.Y. Times PW-15A Overburden Background Well
MW-103C N.Y. Times PW-15C Bedrock Background Well
MW-104A Edison Park PW-14A Overburden Background Well
MW-104C Edison Park PW-14C Bedrock Background Well
MW-105A St. M.M. Church PW-39A Overburden Background Well
MW-105C St. M.M. Church PW-39C Bedrock Background Well
MW-106A 18C PW-41A Will be Drilled in Future
MW-107A 18C PW-42A Will be Drilled in Future
OB-01 B 8 NA Overburden Observation Well
OB-02B 8 NA Overburden Observation Well
OB-03B 8 NA Overburden Observation Well
OB-04B 8 NA Overburden Observation Well
OB-05A 8 NA Overburden Observation Well
OB-05C 8 NA Proposed Observation Well, Not Drilled
OB-06C 8 NA Proposed Observation Well, Not Drilled
OB-08A 8 NA Proposed Observation Well, Not Drilled
OB-09 9 NA Proposed Observation Well, Not Drilled
OB-10 9 NA Proposed Observation Well, Not Drilled
OB-11 9 NA Proposed Observation Well, Not Drilled
OB-12 9 NA Proposed Observation Well, Not Drilled
NA 17 PW-4 Proposed Overburden Well, Not Drilled

Notes:

NA - Not Assigned
PW - Proposed Well
MW - Monitoring Well
ST. M.M. - St. Margaret Mary Church

*: These area designations reflect only the physical location of construction as stated in the July and December 

1993 Work Plans. The analytical groundwater results from each well may be used to evaluate more than 

one "Area".

jbm\AC0E_D08\PW_T0_MW.xls 16-Juna-95 2 of 2



TABLE 3-3
SUMMARY OF MONITORING WELL DEVELOPMENT 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

I
 e

I2 ©Me-
Development
Completed

Volunteer
Water
In wfi 

flJaftansl

Total
Number otWetf 

VWume* Pumped

Total Hours 
Developed

I Hows)

TOM
DMtMm
Pump*#

Final
PH

IS.V.J

now
Speehfc

ComfemttaBy
AttfcM

Final
Temp,

$Cefc*ua)

Final

(MW*

Sahntty
im h26-Mwfftt

; TMHt

WaM
"".DhaepraSena:-'

MW-6C 17-Oct-M 42.80 9.2 48 392.0 7.0 280 13.5 52 02 >020 —
MW-28B 29-Sep-94 9.30 688 4.0 6372 78 19000 15.0 4.0 NM 320 —
MW-47C 1400-84 23.00 358 4.0 805.0 6.0 160 16.0 62 0.0 6.00 —•
MW-49C 1300-94 29.40 12.4 4.0 365.0 7.0 250 15.0 162 0.0 220 —
MW-50B 21-Sep-94 6.74 1578 4.0 1056.0 6.0 2050 168 24.0 12 420
MW-50C 21-Sep-94 63.41 14.6 4.0 928.0 6.6 1000 182 32 NM 4.10
MW-59C 27-Sep-94 46.87 25.0 4.0 1173.0 7.0 200 17.0 2.5 NM 420 —
MW-60B 300-94 7.00 114.0 4.0 800.0 7.0 10000 14.0 122 NM 5.00 —
MW-60C 300-94 49.30 6.0 4.0 301.0 9.0 6000 19.0 32.0 NM <0.50 Qreen Color
MW-63A 29-Sep-94 2.03 103.0 4.0 210.0 6.5 1500 19.0 45.0 NM 0.65 —
MW-68A 31-May-94 1880 : 92 3.0 175.0 7.1 280 13.0 15.3 NM 125 —
MW-69A* 2-Jun-94 0.70 388 Balled* 27.0 62 245 14.0 OS** NM —
MW-70A 26-May-94 180 658.0 4.0 1253.0 6.1 120 11.0 5.1 NM >1080
MW-71C 1-Jun-94 4380 5.5 38 240.0 62 319 14.0 27.0 NM 020 —
MW-72A 800-83 180 240.0 6.0 380.0 6.9 470 18.0 22 NM 380 —"
MW-73A 1300-83 188 774.0 4.0 14408 5.4 140 148 32 NM 6.00 —
MW-74B 1300-83 12.84 218.0 4.0 620.0 78 250 12.0 92 NM 6.00 —
MW-74C 700-93 40.00 8.7 12.0 3488 7.1 149 17.0 352 NM 1.00 _
MW-7SA 2-Jun-94 1.76 98.6 2.0 170.0 6.9 255 152 11.1 NM 020 —
MW-75C 2-Jun-94 37130 9.8 2.0 3852 62 235 16.0 142 NM 4.00 —
MW-76A* 2-Jun-94 1.15 19.1 Bailed* 22.0 7.1 1420 14.0 OS** NM <020 ——
MW-76B 27-May-94 3:14 619.0 6.0 1943.7 72 405 12.0 39J NM >10.00 —
MW-76C 31-May-94 3320 278 2.8 896.4 72 258 14.0 22 NM >1080 —
MW-77A | IB-Sep-84 2.63 102.0 42 268.0 7.0 1250 182 8.0 •' NM 120
MW-77B 20-Sep-94 5.04 219.0 >4.00 11058 52 800 21.0 40.0 NM 7.00 Slight Organic Odor
MW-78A 20-Sep-94 2.66 359.0 4.0 956.0 62 490 188 3.8 NM 3.10
MW-78B 130044 27.50 32.5 4.0 8958 7.0 350 15.0 24.0 0.1 420 r-
MW-79C 130044 3580 52 4.0 189.0 7.0 1900 152 4.0 1.1 0.75 ——

Notes: OS -Off Sea to NTU - Nephelometric turtridity units
S.U. - Standard Units ua/cm - microsiemens per centimeters
NM - Not measured * - Due to very stow recharge rate sustained pumping of wetl was not possible. Weil was bailed
ppt - Parts per thousand dry and allowed to recover In an attempt to complete development.
gpm - gallons per minute ** - Due to veiy skwr recharge rate, finalturbldity units below 50 NTU were not possible
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TABLE 3-3
SUMMARY OF MONITORING WELL DEVELOPMENT

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

Monitoring
WMtft

* -

\ 0*W 
fitevatapment 
CdmpMed

Volume
Water

(Ballons)

Total
Number or Waff 

Volumaa Pumped

Total Hour* 
Developed 

(HOttM)

Total
Oaflone
Pumped

Final
pH

Final
Specific

•v»venwtWVwNN^Ael,v.v.

Rutem]

Final
temp.

Final
furwdfty
tun**

Salinity
JHrft

svttnwM
yyt
WeW
(amt

... fttlHlVljniTM '

MW-60A 10-Oct-94 2.10 213.8 4.0 449.0 6.0 650 20.0 3.1 NM >6.00
MW-81A 29-Sep-94 1.60 34.4 4.0 55.0 6.0 110 15.0 3.4 NM 025
MW-82A 27-Sep-94 1.60 227.0 4.0 363.0 6.5 110 20.0 17.4 NM 1.50 —MW-83A 26-Sep-84 2.00 607.0 4.0 1215.0 4.5 430 19.0 16.6 NM 4.00 —MW-84A 23-Sep-94 1.87 308.0 42 576.5 4.5 500 19.0 11.0 NM 5.50 —MW-8SA 23-Sep-94 2.92 422.0 4.0 1253.0 4.5 450 18.0 6.7 NM 7.00 -■ -MW-86A 22-Sep-94 1.82 142.8 4.0 300.0 5.4 500 18.0 8.4 NM 2.00 —MW-86C 22-Sep-94 58.40 11.7 4.0 682.5 5.8 165 15.0 1.8 NM 2.00 —MW-S7A 16-Sep-94 1.65 560.6 4.0 925.0 6.0 1348 19.0 1.2 MM 6.20 ....MW-87C 19-Oct-94 37.08 10.9 4.0 405.0 6.5 120 17.8 3.6 0.0 1.50
MW-88A SOct-94 1.50 70.0 40 105.0 6.0 195 17.5 47.6 NM 060
MW-88C 6-Oct-94 51.30 5.3 40 270.5 10.0 600 1S.0 20.0 NM <0.30
MW-69A* 28-Oct-94 1.10 53.0 Bailed* 59.0 6.0 190 15.0 OS** 0.0 <0.01
MW-89C 2B-Sep-94 40.31 7.6 4.0 308.0 7.0 210 17.5 4.0 NM 0.75
MW-90A 7-Oct-94 2.10 77.6 4.0 163.0 6.5 5500 14.5 34.1 NM 1.00
MW-90B 7-Oct-94 3.80 305.0 4.0 1160.0 7.0 11000 16.0 30.3 NM >6.00 Soapy Purge Water
MW-90C— 31-Oct-94 44.20 2.5* 20 110.0 7 5 3450 18.5 OS** 2.5 <0.20 —MW-91A 3-Oct-94 3.73 233.2 4.0 870.0 7.0 1100 16.0 14.0 NM 4.00
MW-91B 3-Oct-94 6.50 137.8 4.0 896.0 7.0 15000 19.0 22 NM >4.00
MW-92B 6-Oct-94 3.72 130.0 5.0 485.0 6.5 3200 15.0 32.0 NM 060 —MW-93A 28-Sep-94 3.30 304.0 4.0 1005.0 7.0 12S00 17.0 3.6 NM 5.00 ■

MW-93B 28-Sep-94 4.83 167.6 4.0 809.5 7.0 15000 15.0 16.0 NM 4.30 —MW-94A 12-Oct-94 2.00 565.0 4.0 1130.0 7.0 11000 19.0 13.9 8.0 6.00 - ■MW-9SA* 31-Oct-94 2.24 29.5 Bailed* 66.0 6.5 2200 13.0 OS** 4.0 <020 H2S Odors

Notes: OS -OffScale
S.U. - Standard Units 
NM - Not measured 
ppt - Parts per thousand 
gpm - gallons per minute

NTU • Nephelometric turtMity units 
us/cm - microsiemens per centimeters
* - Due to very slow recharge rate sustained pumping of well was not possible. Well was baited 

dry and allowed to recover in an attempt to complete development.
** - Due to very slow recharge rate, final turbidity units below 50 NTU were not possible
***-Based on slow recharge, open hole well was extended 15 feet and redeveloped. Recharge rate at redrilled well was also poor. 

Well was pumped dry and allowed to recover in an attempt to complete development. Due to very slow recovery, 
well could not be developed.
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TABLE 3-3
SUMMARY OF MONITORING WELL DEVELOPMENT 

FORMER RARITAN ARSENAL 
EDISON, NEW JER8EY

SAunkisfluwmofvrnmg Date
Devstepment 
'Completed ;

: yotumeoy 
Water
Hi MSB

Total
' Number ufWa# 
Vahtmes Pumped

Tout Hours 
Ctevsfcfted 

(Hours!

Total
i i? Nateor,..;

Pumped

Final
PH

(mi

Rfftff
6pedffie

-w-w -* wWWKMWiy 
tuatemj

Final
Temp-

{pskftMg

Final 
Yurt*#* 
{MtWg '

tafft Is
MW-96A S-Oct-94 750 78.4 46 588.0 76 2800 17.0 45.0 NM 050 —m
MW-96C 19-Oct-94 4757 8.6 7.0 408.0 6.0 8000 16.4 14.4 66 050 Blue Tint
MW-87A T1-Oet-94 64.40 258.0 4.0 1140.0 7.0 10000 13.0 96 9.0 >6.00 □rganlc/Decay Odor
MW-97B 11-Oct-94 8.00 143.0 4.0 1143.0 7.0 12S00 16.0 9.0 76 >6.00 —
MW-98A 28-Sep-94 4.S0 206.0 4.0 930.0 65 2200 16.0 14.0 NM 5.00 ■----
MW-98B 28-Sep-94 755 86.0 4.0 675.0 7.0 1450 16.0 14.0 NM 3.50
MW-99A 4-Od-94 3.20 268.0 4.0 860.0 65 3900 13.9 6.7 NM 560
MW-99B 4-Oct-94 S50 1725 4.0 946.0 7.0 9000 15.0 10.0 NM 460 ;----
MW-100A 30-Sep-94 4.03 2316 4.0 932.0 76 9500 155 5.0 NM 3.75 —
MW-101A 30-Sep^4 050 706 45 56.0 7.0 2400 24.0 246 NM 025 —

MW-103A 20-Oct-94 153 236.0 46 3615 66 140 165 56 0.0 350 —
MW-103C 31-Oct-94 4656 82 85 3856 9.0 300 19.0 30.0 06 0.06 —
MW-104A 31>Ool-84 154 147.0 45 271.0 45 140 165 56 0.0 >3.00 —
MW-104C 2-No»-94 40.80 5.7 4.0 235.0 65 220 17.0 OS** 0.0 0.10 —
MW-10SA 24-O0I-84 250 1056 45 210.0 6.0 120 15.0 3.8 0.0 2.00 —
MW-10SC 21-Ocl-84 56.50 7.5 5.5 422.0 7.0 185 176 42.0 06 125 —
OB-01B 11-Oct-94 321 148.0 4.5 475.0 76 350 146 456 02 1.70
OB-028 11-Oct-84 3.04 68.0 4.0 2086 76 295 15.0 26 06 060
OB-038 16-Oct-84 250 102.0 6.5 296.0 55 315 14.0 38.0 NM 0.90
OB-94B 12-Oct-94 254 240.0 4.0 635.0 65 285 145 11.0 0.0 3.75
OB-OSA 15-Oct-94 0.65 306 3.8 195 76 700 206 32.0 05 <020

Notes: OS - Off Scale
S.U.-Standard Units 
NM -Notmeasured 
ppt -Parte per thousand 
gpm - gallons per mbiute

NTU - Nephelometric turbidity unite 
us/cm - microsiemens per centimeters
* -Due to very slow recharge rate sustained pumping of well was riot possible. Well was bailed 

dry and allowed to recover In an attempt to complete development.
** - Due to very slow recharge rate, finaMurfaldlty unite below SO NTU were not possible
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TABLE 3-4
SUMMARY OF SOWS SAMPLING PROGRAM

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

!: AREA

i
COLLECTED

SCREENED 
IN! LAVAL ■

««S5®vfitwwlwwS??

'
TYPE OF
screen

GVM
READING

'
DEPTH TO 

WATER

GW-SGW-1 17 22-Apr-94 30-32* Stainless Steel 0 25*8**
GW-SGW2 17 22-Apr-94 20-22 Stateless 8teel 0 10V
GW-SGW-3 18F 22-Apr-94 27-29* Stainless Steel 0 22*
GW-SGW-4 I18EJ 25-Apr-94 38-40* Stainless Steel 0 35*8*
GW-SGW-5 18E 25-Apr-94 37-39* Stainless Steel 0 29*6**
GW-SGW-6 BKG 26-Apr-94 43-4? Stainless 8teel 0 25*?*
GW-SGW-7 180 19-May-94 48-6? Stainless Steel 0 3?8*
GW-SGW-8 Ol 26-Apr-94 30-32* Stateless Steel 0 19T
GW-SGW-8 180 25-Apr-94 34-36* Stainless Steel 0 32V
GW-SGW-10 18F 25-Apr-94 43-45* Stainless Steel 0 No Sample
GW-SGW-11 18G 26-Apr-94 42-44* Stainless Steel 0 31*1*
GW-SGW-12 Ol 26-Apr-94 32-34’ Stainless Steel 0 30*?*
GW-SGW-13 BKG 27-Apr-84 30-32* Stainless Steel 0 No Sample
GW-SGW-14 BKG 15-Apr-94 3-8* PVC 0 2T*
GW-SGW-15 BKG 15-Apr-94 6-11' PVC 0 1(76*
GW-SGW-16 BKG 15-Apr-94 5-1(7 PVC 0 rr
GWSGW-17 180 11-Apr-94 8-1? PVC 0 1?
GW-SGW-18 18D 11-AprS4 0-5* PVC 0 2*9-
GW-SGW-18 18G 11-Apr-94 10-1? PVC 0 1?
GW-SGW-20 18C 12-Apr-94 10-1? PVC 0 i?«r
GW-SGW-21 18C 12-Apr-64 10-1? PVC 0 1ST
GW-SGW-22 [B151] 3-May-94 1V-6V PVC 0 ST
GW-SGW-23 BKG 18-Apr-94 7-1? PVC 0 rr
GW-SGW-24 BKG 20-Apr-94 20-22* Stainless Steel 0 No Sample
GW-SGW-25 10 18-Apr-94 5-1(7 PVC 0 4*1 r
GW-SGW-28 10 13-Apr-94 4*9"-8*9’ PVC 0 8V
GW-SGW27 (65) 10 13-Apr-84 7,Kr-i?i(r PVC 0 84**
GW-SGW-28 (66) 10 13-Apr-94 4*i(r-?i(r PVC 0 ?10*
GW-SGW-29 (93) [19] 13-Apr-S4 6-11’ PVC 0 4V
GW-SGW-30 [18CJ 20-Apr-94 13V-1P3* PVC 0 12T
GW-SGW-31 B151 15-Apr-«4 5-10* PVC 0 ev
GW-SGW-32 10 18-Apr-94 0-5* PVC 0 ?*
GW-SGW-33 19 13-Apf-94 9.5-14.? PVC 0 11V
GW-SGW-34 19 12-Apr-94 18-2(7 Stainless Steel 0 8V
GW-SGW-35 19 13-Apr-94 5.5-10.? PVC 0 ?
GW-SGW-36 19 12-Apr-94 8-1? Stainless Steel 0 5V
GW-SGW-37 (67) [02] 20-Apr-94 G? PVC 0 ?1(7*
GW-SGW-38 (68) 03 14-Apr-94 G? PVC 0 4*
GW-SGW-39 P3] 15-Apr-94 ?8’-1?8" PVC 0 7*
GW-SGW-40 19 18-Apr-94 8V-13T PVC 0 8*3*
GW-SGW-41 09 12-Apr-84 5-1? PVC 0 T10**

l GW-SGW-42 09 19-Apr-64 8V-11V PVC 0 7V
I GW-SGW-43 19 12-Apr-94 1G1? PVC 0 ?

GW-SGW-44 20 19-Apr-94 ffr-137" PVC 0 TT
GW-SGW-45 (69) [07] 15-Apr-94 W-8V PVC 0 ?
GW-SGW-46 (70) [03] 15-Apr-94 1G1? PVC 0 11V
GW-SGW-47 04 18-Apr-94 gv-hv PVC 0 ?V
GW-SGW-48 (71) 19 18-Apr-94 5-1? PVC 0 rr
GW-SGW-48 19 18-Apr-84 5-1? PVC 0 8V
GW-SGW-50 09 14-Apr-94 O? pvc 0 2*
GW-SGW-51 09 15-Apr-94 1G1? PVC 0 107*

NOTE:

AD PVC Blind Prate Samplers had 5* screened intervals.
AD Stainless Steel Screen Point Samplers had 2* ncrooned Intervals.
[ ]-ImScates the area(s) the SGWS points are adjacent to or associated with, since they are not within area boundaries.
1. Number Inside ()'s indicates a second attempt was made at this location to collect a water sample from a deeper interval.
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TABLE 3-4
SUMMARY OF SOWS SAMPUNO PROGRAM

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

IIKIIIIIBIBII

,

AREA ", DATE
Corrected ; INTERVAL

s^s s ss s s
TYPE OP OVM

READING
DEPTH TO 

WATS*

GW-SGW-52 18 15-Apr-84 1-6* PVC 0 sr
GW-SGW-53 08 14-Apr-84 9-14* PVC 0 9V
GW-SGW-54 08 14-Apr-94 2-7* PVC 0 6*
GW-SGW-55 [06] 14-Apr-84 4-9" PVC 0 ST
GW-SGW-56 [04] 22-Apr-84 5-1(7 PVC 0 rer
GW-SGW-57 18 14-Apr-94 0-5* PVC 0 r
GW-SGW-56 18 14-Apr-94 sr-efr PVC 0 4*6"
GW-SGW-56 18 14-Apr-84 1TW PVC 0 2*6*
GW-SGW-60 [18] 13-Apr-84 0-4.5* PVC 0 1.5*
GW-SGW-61 08 20-Apr-84 14'8"-19,8” PVC 0 17*5"
GW-SGW-62 [08] 4-May-84 5-10* PVC 0 4*
GW-SGW-63 [06] 19-Apr-94 2*e,,-re’ PVC 0 4*6“
GW-SGW-64 [06] 15-Apr-84 9-14* PVC 0 11*
GW-SGW-65 10 20-Apr-94 22-24' Stainless Steel 0 No Sample
GW-SGW-66 10 20-Apr-84 24-26* Stainless Steel 0 No Sample
GW-SGW-67 [02] 20Apr-84 21-23* Stainless Steel 0 No Sample
GW-SGW-68 03 20-Apr-94 15-2(7 PVC 0 4*
GW-SGW-66 [07] 20-Apr-94 21-23* Stainless Steel 0 No Sample
GW-SGW-70 [03] 20-Apr-94 22-24* Stainless Steel 0 107*
GW-SGW-71 18 18-Apr-94 23-25* Stainless Steel 0 77**
GW-SGW-72 [18C] 27-Apr-94 49-51* Stainless Steel 0 33*
GW-SGW-73 18C 22-Apr-94 12-17* PVC 0 7*4"
GW-SGW-74 18C 26-Apr-94 5-1(7 PVC 0 rer
GW-SGW-75 18C 22-Apr-94 5-10* PVC 0 Ter
GW-SGW-76 01 29-Apr-94 4-9* PVC 0 5*
GW-SGW-77 18C 4-May-94 10-15* PVC 0 12*
GW-SGW-78 18 28-Apr-94 0-4* PVC 0 No Sample
GW-SGW-78 [20] 28-Apr-94 10-15* PVC 0 12*10"
GW-SGW-60 18C 26-Apr-84 35-37* Stainless Steel 0 22*2*
GW-SGW-81 [19] 28-Apr-94 10-15* PVC 0 11*6"
GW-SGW-82 19 27-Apr-94 4*6’-9*6“ PVC 0 8*e*
GW-SGW-83 19 27-Apr-84 9-14* PVC 0 12T
GW-SGW-84 10 27-Apr-94 8*6“-13*6" PVC 0 8*e"
GW-SGW-85 10 28-Apr-94 5-1(7 PVC 0 ST
GW-SGW-66 10 28-Apr-94 0-5* PVC 0 TV
GW-SGW-67 19 27-Apr-94 4'6"-9*6" PVC 0 8*6*
GW-SGW-68 19 27-Apr-64 7^--i2-r PVC 0 5*2"
GW-SGW-69 18C 4-May-94 2*6"-re" PVC 0 4*
GW-SGW-60 18B 4-May-94 06* PVC 0 2*8"
GW-SGW-81 18B 4-May-84 23-25* Stainless Steel 0 22*2*
GW-SGW-82 18B 4-May-94 vr-err PVC 0 5*10*
GW-SGW-63 [19] 28-Apr-94 23-25* Stainless Steel 0 No Sample
GW-SGW-64 18C 2-May-94 22-24' Stainless Steel 0 18*
GW-SGW-65 [B151] 29-Apr-94 8*6**-13*6’ PVC 0 12*6**
GW-SGW-66 [B151] 29-Apr-94 9* 8*-14*8“ PVC 0 61**
GW-SGW-67 02 29-Apr-94 7-12* PVC 0 err
GW-SGW-68 [07] 29-Apr-84 7-12* PVC 0 err
GW-SGW-68 [07] 29-Apr-84 1*11’-6*11" PVC 0 4*
GW-SGW-100 [20] 23-May-94 10-15* PVC 0 1?
GW-SGW-101 [07] 20-May-64 0-5* PVC 0 e*

j GW-SGW-1Q2 [04] 29-Apr-94 21-23* Stainless Steel 0 9*2*

NOTE:

All PVC Blind Probe Samplers had S’ screened intervals.
All Stainless Steel Screen Point Samplers had 2* screened intervals.
[ ] - Indicates the srea(s) the SGWS points are adjacent to or associated with, since they are not within area boundaries.
1. Number inside ()'s indicates a second attempt was made at this location to collect a water sample from a deeper interval.
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TABLE 3-4
SUMMARY OF SOWS SAMPLING PROGRAM

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

SAMPLSiOm
AMSk owm

COLLECTED ;

SCREENED tYPGOF
■SCREEN

GVM DEPTH TO 
WATER

GW-SGW-103 [04J 2-May-94 09 PVC 0 3"
OW-SOW-104 06 • »«--2 mmf W sv-sv PVC 0 0
GW-SGW-105 106] m u-- OG* PVC 0 No Sample
OW-SGW-106 [06] * *•-- *4A'MIfVS 0-4" PVC 0 z
GW-SGW-107 [06] 4-May-94 09 PVC 0 zo*
QW-SGW-108 09 29-Apr-94 8-1 r PVC 0 0
GW-SGW-109 [09] 29nApr-94 4v-ov PVC 0 5*0*
GW-SGW-110 19 29-Apr-94 9-14* PVC 0 05■
GW-SGW-111 10 28-Apr-94 5-10 PVC 0 err
GW-SGW-112 10 28-Apr-94 7-1Z PVC 0 ii*
GW-SGW-113 19 28-Apr-94 5-10 PVC 0 0
GW-SGW-114 09 28-Apr-94 23-25* Stainless Steel 0 10
GW-SGW-115 18B 4-May-94 23-25* Stainless Steel 0 10
GW-SGW-116 10 3-May-94 13-18* PVC 0 15V
GW-SGW-117 10 3-May-94 2*8**-7’8" PVC 0 4*
GW-SGW-118 10 3-May-84 10-15* PVC 0 14V
GW-SGW-119 10 3-May-94 4'6"-9,6" PVC 0 8*3"
GW-SGW-120 BKG 2-May-94 23-25* Stainless Steel 0 17*
GW-SGW-121 BKG 2-May-94 22-24* Stainless Steel 0 21*
GW-SGW-122 BKG 2-May-64 10-15* PVC 0 1Z
GW-SGW-123 BKG 2-May-94 8-13* PVC 0 0
GW-SGW-124 19 3-May-94 3V-8V PVC 0 01V
GW-SGW-125 19 3-May-94 4V-0V PVC 0 0
GW-SGW-126 15 23-May-94 19-21’ Stainless Steel 0 10
GW-SGW-127 15 19-May-94 21-2? Stainless Steel 0 12*11*
GW-8GW-128 15 23-May-94 5-10 PVC 0 5*
GW-SGW-129 [15] 23-May-84 5-10 PVC 0 0
GW-SGW-130 19 3-May-94 5-10 PVC 0 6*2*
GW-SGW-131 19 3-May-94 OV-14V PVC 0 4V
GW-SGW-132 19 3-May-94 4V-8V PVC 0 3*2*
GW-SGW-133 10 19-May-94 14'6*-16*6* Stainless Steel 0 or
GW-SGW-134 10 19-May-94 5-10 PVC 0 0
GW-SGW-135 19 23-May-94 7-1? PVC • 0 0
GW-SGW-136 19 19-May-94 ev-nv PVC 0 4V
GW-SGW-137 09 204tay-S4 5-10 PVC 0 5V
GW-SGW-136 09 20-May-94 TT-TT PVC 0 ST
GW-SGW-139 10 20-May-94 10-15* PVC 0 1Z
GW-SGW-140 18B 19-May-94 9-14* PVC 0 01V
GW-SGW-141 20 20-May*94 5-10 PVC 0 T
GW-SGW-142 20 20-May-94 5-10 PVC 0 teer
GW-SGW-143 18C 1ft Mmf lilt 23-25* Stainless 8teel 0 10V
GW-SGW-144 [18C] 19-May-94 40-42* Stainless Steel 0 30
GW-SGW-145 BKG 20-May-94 5-10 PVC 0 8*8"
GW-SGW-146 BKG 23-May-94 0-5* PVC 0 0
GW-SGW-147 16 23-May-94 0-5* PVC 0 3*
GW-SGW-148 16 23-May-94 4-9* PVC 0 5*
GW-SGW-148 16 23-May-94 0-5* PVC 0 3*
GW-SGW-150 [18C] 20-May-94 11-1? Stainless Steel 0 10V
GW-SGW-151 [18C] 20-May-94 10-15* PVC 0 14V
GW-SGW-152 [18C] 20-May-94 13-18* PVC 0 1?

NOTE:

All PVC Blind Prebe Samplers had 5 screened Mentals.
All Stainless Steal Screen Point Samplers ted Z screened intervals.
[ ] - Indicates the area(s) the SOWS points are adjacent to or associated with, since they are not within area boundaries,
1. Number Inside ()*s indicates a second attempt was made at this location to collect a water sample from a deeper Mental.
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TABLE 3-6
SUMMARY OF MONITORING WELL PURGING 

ROUND 1 AND 2 GROUNDWATER SAMPLING EVENTS 
FORMER RARITAN ARSENAL 

EDISON. NEW JERSEY

SAMPLING
EVENT

MONITORING
WELL

ID

DATE
PURGED

AVERAGE
PURGE
RATE
(GPM1

ONE
WELL

VOLUME
[Galionsl

TOTAL
PURGE

VOLUME
gallons}

NUMBER 
OF WELL 
VOLUMES 
PURGED

FINAL
TEMP

(Celelus)

FINAL
PH

IS.UJ

FINAL SPECIFIC 
CONDUCTIVITY 

[US/CMJ

FINAL
TURBIDITY

INTU]

FINAL
SALINITY

iPptl

FINAL
«tf

(mV]

Final

dissolved

OXYGEN
Ima/ll

COMMENTS |

ROUND MW-6 11/11194 0.30 7.44 24.00 3.23 15.70 5.40 350 6.30 0.00 120 220 Fast Recharge

1 MW-6C (2) 11/11/94 0.50 42.77 43.00 1.01 13.00 9.52 250 25:00 0.00 94 510 Very Stow Recharge

MW-7 (2) 11/11/94 0.60 6.16 15.00 2.43 13.90 500 140 100.00 0.00 . 359 260 Slow Recharge

MW-S 11/11/94 0.50 8.56 31.00 362 13.50 4:60 201 9.60 500 303 3.10 Very Clear, Feat Recharge

MW-9 11/11/94 0.50 5:79 25.00 4.34 14.20 540 137 390 0.00 352 230 Very Clear, Fast Recharge

MW-10 11/10/94 0.50 5.47 27.00 4.94 17.00 5.93 483 10.00 0.00 191 1.70 Very Clear, Fast Recharge

MW-11 11/08/94 1.60 9.75 35.00 3.59 15.30 5.70 858 5.00 NA 16 1.00 Beige TinLFast Recharge

MW-12 11/10/94 1.00 209 45.00 21.53 17.80 *72 342 12.80 0.00 257 260 Fast Recharge

MW-13 11/09/94 0.20 6.23 34.00 5:46 20.40 4.59 191 73.00 NA 276 1.70 Slow Recharge

MW-14 11/11/94 1.20 8.05 29.00 3.60 16.90 3.59 600 0.83 090 300 3.20 Clear, Fast Recharge

MW-1S 11/10/94 0.50 6.45 27.50 3:25 17.30 551 581 1.27 0.60 5 1.60 Yellowish Color, Sight Sufur Odor

MW-16 11/16/94 1.70 32.33 10200 3.15 12.30 6.92 6240 2.91 6.20 -75 1:10 Yellow-Brown Color, ICS Odor

MW-17 11/15/94 1.00 9.23 2850 3.09 15.20 5.47 400 10.10 0.20 81 1.70 Fast Recharge

MW-18 11/10/94 1.10 7.60 24.00 3.16 18.40 4.88 200 49.00 0.00 276 3.80 Fast Recharge

MW-19 11/11/94 1.40 9.98 50.00 5:01 15.10 5.55 1550 14.50 1.00 168 1.60 Clear, Fast Recharge

MW-20 11/16/94 1.60 16.58 51.00 308 13.50 5.77 200 15.30 0.00 126 1:40 Clear, Fast Recharge

MW-21 11/17/94 0.50 13.97 45.00 3.24 13.10 7.00 400 510 0.50 127 180 Clear, Fast Recharge

MW-22 11/16/94 2.00 16.33 82.00 502 13.90 1.40 416 1.20 0.50 97 1:60 Fast Recharge

MW-25 11/15/94 0.60 3.71 12.00 3:23 13.60 7.24 1100 6.40 1.00 -109 1.60 Slight Suitor Odor 1

I MW-26 11/16/94 0.40 5.12 22:50 4.39 14.80 7.51 559 1.64 0.30 -107 090 Slight Sulfur Odor 8

1 MW-27 11/16/94 0.30 4.67 17.00 3.64 12.30 6.16 607 8.76 0.30 -1 1.20 Clear, Fast Recharge 1

I MW-28 11/15/94 0.50 3.90 2200 5.64 13.90 7.50 16500 33.00 10.00 1 1.80 Clear, Slow Recharge
I MW-28B 11/15/94 0.50 8.75 30:00 3.43 14.50 7.10 17190 6.00 13.10 -12 1.10 Wry Clear, Fast Recharge
1

MW-29 11/15/94 0.50 1.24 20.00 16.13 13.90 7:90 12000 5.90 10.10 12 250 Clear
j

MW-30 11/15/94 0.50 218 10.00 4.59 14.40 7:90 10 11.00 3.00 -7 1.40 ICS Odor, Fast Recharge
I MW-31 11/11/94 0.50 11.57 40.00 3.46 13.20 6.90 181 26.00 0.00 130 1.90 Clear, Fast Recharge

1 MW-34 11/16/94 1.30 16.69 65:00 3.89 11.00 6.11 1180 0.59 1.00 101 1.20 Clear, Fast Recharge
9 MW-42A 1.1/14/94 030 208 9.00 4.33 14.30 5.00 488 9.65 0.10 103 1.20 Slightly Cloudy, Fast Recharge
1

MW-43 11/11/94 1.00 1.59 9.25 5.82 17.40 5.73 2120 3.40 2.50 87 240 Slight Rust Color, Slow Recharge
1

MW-44 11/15/94 0:50 7.26 22.00 3.03 12.80 7.00 3400 2.40 260 -85 1.50 Fast Recharge
1

MW-45 11/16/94 0.30 1.82 10.00 5.49 16.30 8.13 530 10.46 0.20 2 1.00 Slow Recharge
1

MW-46A 11/09/94 0.70 2.25 10.00 4.45 15.10 3.81 220 18.80 NA NA 1.70 Fast Recharge

MW-47A 11/09/94 060 0.88 5:50 6.25 16.70 4.70 406 0:65 NA 66 2.20 Clear, Slow Recharge

MW-47C (1) 11/10/94 1.50 23.30 7000 3.00 13.20 6.53 112 059 NA -43 0.90 Slight Yellow Color, Fast Recharge

MW-47C (1) 11/17/94 1.00 23.28 97.50 4.19 11.70 5.30 130 0.70 010 -35 1.20 Slight Yellow Color, Fast Recharge

MW-48A 11/11/94 1.00 1.03 15.00 14.56 17.60 4.86 307 1.20 0.00 260 1.10 Fast Recharge

MW-48B 11/11/94 1.00 2.10 20.00 9.52 16.10 5.56 385 1.60 0.00 87 1.40 Fast Recharge

MW-49 11/09/94 0.80 2.11 8.00 3.79 15.40 4.81 127 39.80 NA 118 1.90 Yellow Color

MW-49C 11/09/94 1.40 29.72 92.00 3.10 13.70 7.63 210 0.68 NA 13 0.50 Fast Recharge

MW-50 (2) 11/15/94 0.30 1.35 5:00 3.70 1560 6.90 2140 38.40 1.50 -54 1.00 Slight H2S Odor

MW-5C8 11/15/94 4.70 6.75 50.00 7.41 13.10 7.06 2570 16:20 200 -39 1.20 Fast Recharge

Notes: See Page 5 of 5.
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TABLE 3-5
SUMMARY OF MONITORING WELL PURGING

ROUND 1 AND 2 GROUNDWATER SAMPLING EVENTS
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SAMPLING
EVENT

MONITORING
mrnmMmm
iiliiiiii

DATE
PURGED

AVERAGE
PURGE
RATE
[GPMl

WSfite

WELL
VOLUME
IGallonsI

TOTAL
PURGE

VOLUME
(Gallons!

NUMBER 
OF WELL 
VOLUMES 
PURGED

FINAL
TEMP

[C«ICiU8]

FINAL
PH

IS.U]

FINAL SPECIFIC 
CONDUCTIVITY 

[US/CM]

FINAL
TURBIDITY

JNTU]

FINAL
SALINITY

(PPt]

FINAL
££:«$££

D»V]

FINAL 
DISSOLVED 

OXYGEN 
.... imam...

COMMENTS

ROUND MW-50C 11/15/94 2.40 61.57 320.00 5.20 13.40 6.78 12940 1.90 8.50 -67 1.40 Fast Recharge

i MW-51 11/14/94 0.40 1.95 15.00 7.69 15.40 6.70 3270 15.50 2.50 -57 1.00 Fast Recharge
(CONT) MW-52A (2) 11/15/94 0.20 1.01 260 2.57 15.10 5.93 1390 170.00 1.00 -55 2.40 Very Slow Recharge

MW-52B 11/15/94 0.30 3.18 11.50 3.62 12.30 6.62 13200 0.54 7.50 -107 0.80 Pale Yellow Color
MW-53 <1) (2) 11/14/94 0.30 1.43 6.00 4.20 16.00 6.19 8250 12.00 0.00 -7 2.80 IDS Odor
MW-53 (1) (2) 11/18/94 0.40 1.23 9.00 7.30 13.30 7.03 200 3.30 0.00 -27 2.00

NA |

MW-54 (2) 11/14/94 0.50 2.20 11.00 5.00 15.20 6.61 17 >200 1.80 -140 1.90 Sulfur Odor 1

MW-56 11/09/94 0.15 0.70 3.20 4.57 17.00 4.90 330 4690 NA NA 3.10 Fast Recharge 1

MW-57 11/09/94 0.30 1.33 6.00 4.51 14.50 3.85 220 4.00 NA NA 4.60 Fast Recharge 1

MW-50 11/08/94 0.30 1.68 13.00 7.74 20.40 4.23 119 3.30 NA 335 5.20 Fast Recharge 1

MW-59 11/10/94 1.50 1.77 75.00 42.37 15.90 6.30 1010 10.10 0.90 -49 1.20 Fast Recharge
MW-59C 11/10/94 2.00 45.82 170.00 3.71 13.90 9.40 152 5.53 NA 58 1.80 Very Clear
MW-60 11/14/94 2.00 2.12 650 3.07 15.40 6.52 144 11.10 12.00 -63 1.40 Fast Recharge
MW-60B 11/14/94 0.70 6.36 21.00 3.30 13.70 658 11300 8.00 11.50 -37 1.40 Fast Recharge
MW-60C (2) (3) 11/17/94 050 49.40 56.00 1.13 13.10 10.40 6500 >200 12.00 -21 1.00 Very Slow Recharge
MW-61 11/17/94 0.30 1.53 8.00 5.23 13.00 9.04 384 4.31 0.30 -34 1.40 Slight Yellow Color
MW-62 11/11/94 0.70 7.30 27.00 3.70 13.40 6.11 12850 1.63 16.80 -37 2.00 Fast Recharge
MW-63 11/15/94 050 7.96 24.00 3.02 13.20 7.10 17700 5.20 17.00 -131 2.20 Fast Recharge
MW-63A 11/15/94 0.40 1.96 6.00 3.06 15.40 8.54 1300 36.10 1.00 -84 2.20 Slight Sulfur Odor
MW-65 11/16/94 0.50 1.59 15.00 9.43 13.90 8.00 630 7.10 0.50 41 1.70 Clear, Very Fast Recharge
MW-66 11/16/94 050 4.28 17.50 4.09 12.40 5.10 583 3.00 0.00 291 2.00 Clear, Very Fast Recharge
MW-67 11/16/94 0.50 1.10 22.50 20.45 14.20 7.30 550 17.00 0.50 42 1.30 Clear, Fast Recharge
MW-68A 11/09/94 0.50 1.33 37.50 28.20 15.10 4.50 255 26.00 NA 159 4.10 Fast Recharge
MW-69A (2) 11/09/94 0.50 0.70 4.00 5.71 1680 7.38 2 >200 0.10 34 4.30 Very Slow Recharge
MW-70A 11/09/94 0.40 1.67 7.5Q 4.49 14.40 4.55 130 5.90 NA NA 5.00 Fast Recharge
MW-71C 11/10/94 1.30 59.53 180.00 3.02 13.80 687 355 9.00 0.00 -43 1.60 Fast Recharge
MW-75A 11/11/94 0.50 1.70 9.00 5.29 17.90 4.35 318 7.10 NA 283 1.20 Clear, Fast Recharge
MW-75C 11/11/94 2.90 38.20 220.00 5.76 15.40 7.53 252 2.95 NA -41 2.00 Fast Recharge
MW-76A (2) 11/10/94 0.50 1.04 1.10 1.06 16.30 7.27 1980 >200 1.20 -110 5.80 Slight Sulfur Odor
MW-76B 11/11/94 0.80 2.98 15.00 5.03 13.80 5.17 425 2.60 0.00 193 1.00 Slight Sulfur Odr, Fst Recharge
MW-76C 11/10/94 1.50 31.40 96.00 3.06 12.10 7.10 380 41.20 0.00 4 2.80 Slight Sulfur Odr, Fst Recharge
MW-77A 11/08/94 0.60 2.09 22.50 10.77 14.30 7.87 1290 20.00 NA 127 10.80 Very Clear, Fast Recharge
MW-77B 11/08/94 1.00 5.30 35.00 6.60 14.30 620 1160 24.00 NA 131 8.30 Fast Recharge
MW-78A 11/08/94 1.00 2.66 30.00 11.28 14.90 8.16 680 42.00 NA 15 7.90 Fast Recharge
MW-79B 11/14/94 1.10 28.25 87.00 3.08 13.40 5.97 382 3.44 0.20 26 0.80 Fast Recharge
MW-79C (2) 11/14/94 0.50 36.09 110.00 3.05 11.90 7.04 2420 3.23 2.40 -39 1.00 Yellow Color, Slow Recharge
MW-80A 11/14/94 0.50 2.08 17.50 8.41 18.00 6.60 590 8.71 0.50 65 1.80 Fast Recharge
MW-81A 11/08/94 0.10 1.49 1200 8.05 17.20 4.74 134 195.00 NA 311 NA Fast Recharge
MW-82A 11/08/94 0.10 1.46 13.00 8.90 17.40 4.77 8 5.20 NA 280 620 Fast Recharge

Notes: See Page 5 of 5.
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TABLE 3-5
SUMMARY OF MONITORING WELL PURGING 

ROUND 1 AND 2 GROUNDWATER SAMPLING EVENTS 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

sampling!
EVENT

MONITORING
iiliiiilli?
Illlllllllll

DATE
PURGED

AVERAGE
PURGE
RATE
(GPMI

ONE
WELL

VOLUME
[Gallons]

TOTAL
PURGE

VOLUME
[Ganonsl

NUMBER 
OF WELL 
VOLUMES 
PURGED

FINAL
TEMP

[Cefdual

FINAL
PH

IS.U-I

FINAL SPECIFIC 
CONDUCTIVITY 

1US/CMJ

FINAL
TURfflWTY

[NTU]

FINAL
SALINITY

(PPtl

FINAL

fi»V|

FINAL 
DISSOLVED 

OXYGEN 
(mafll :

comments

ROUND MW-83A 11/08/94 0.15 1.65 10.50 6.36 15.00 502 500 32.10 NA NA 3.30 Fast Recha/ge

1 MW-84A 11/08/94 0.30 1.86 7.50 4.03 20.20 5.49 600 3770 NA NA 3.10 Slight Sulhir Odor

(CONY) MW-65A 11/08/94 0.40 2.94 12.00 4.08 18.60 4:42 290 38.50 NA NA 3.40 Fast Recharge

MW-86A 11/08/94 0:20 1.82 8.00 4.42 17.40 5.15 700 : 39.00 NA NA 2.30 Fast Recharge

MW-66C 11/08/94 300 57:16 185.00 3.24 13.50 7.00 10 22.00 NA NA 1.40 Fast Recharge

MW-87A 11/09/94 3.30 1.52 13:00 555 16.30 5.06 176 6.00 NA 310 4.30 Fast Recharge

MW-87C 11/09/94 1.60 36.91 20000 5.42 15.00 6.96 164 5.28 NA -20 1.10 Fast Recharge

MW-88A 11/10/94 0.20 1.42 15:00 10.56 17.00 6.30 191 1337 0.00 1 1.40 Fast Recharge, Clear

MW-88C (2) 11/10/94 0:50 51.60 60.00 1.16 13.30 9.04 325 57.60 0.00 •158 3.00 . Slow Recharge

MW-89A (2) (3) 11/17/94 0:90 1.00 2.75 2.75 15.20 6.17 200 >200 0.60 32 2.30 Very Slow Recharge

MW-89C 11/17/94 1.50 40.30 121:50 3.01 13.30 7.40 200 6.73 0.00 23 2.00 Slow Recharge, Clear

MW-90A 11/14/94 070 2.21 15.00 6.79 14.60 6.62 8130 7.65 NA -98 0.80 Fast Recharge

MW-90B 11/14/94 1.00 3.86 25:00 6.48 13.60 6.37 9870 912 >40 -88 1.20 Fast Recharge

MW-90C (2) (3) 11/17/94 o:so 51.47 50.00 0.97 14.60 1515 15900 42.00 8.20 •42 2.20 Very Slow Recharge

MW-91A 11/1 S/94 0.30 3.36 11.50 3.42 13.20 6.16 17100 7.85 11.50 -76 0.10 Fast Recharge

MW-91B 11/1 S/94 0.50 6.89 29.00 4.33 1200 5.88 14500 350 12.00 -32 1.00 Fast Recharge

MW-92B 11/14/94 0:50 3.75 36:00 9.60 13.60 8.20 130 1500 7.10 3 2.00 Fast Recharge

MW-93A 11/15/94 1.00 3.40 25:00 7.35 14.60 6.60 14180 4.00 8.00 -61 060 Fast Recharge

MW-938 11/1 S/94 1.40 6.03 40.00 6.63 13.30 6.30 13000 4.00 12.50 -23 1.00 Fast Recharge

MW-94A 11/17/94 0:40 2.00 6.00 3.00 12.30 6.89 5900 8.50 9.00 -87 1.40 Fast Recharge

MW-95A 11/17/94 0:40 2.36 8:00 3.39 14.10 622 5690 5000 3.00 •105 1.20 Strong H2S Odor, Clear

MW-96A 11/17/94 1.30 7.29 40:00 5.49 ! 12.70 7.43 8080 26:00 5.00 -71 1:60 Fast Recharge

MW-96C (2) 11/17/94 0:50 49.15 65.00 1.32 1370 6.92 16840 1500 10.00 -71 0.90 Slow Recharge, Blue Color Noted

MW-97A 11/16/94 0.50 4.81 20.00 4.16 11.90 8.99 12100 14:00 5.80 -12 1.70 Fast Recharge

MW-97B 11/17/94 0:50 8.18 3000 3.67 12.10 8.40 13300 9.80 6.00 -43 2.70 Fast Recharge

MW-98A 11/16/94 o:so 4.59 15.00 3.27 1360 6.50 2300 28.40 1.50 -t8 2:00 Fast Recharge

MW-98B 11/16/94 1.20 7:58 24:00 3.17 ; 12.80 6.56 1500 8.80 1.00 -17 1.30 Fast Recharge

MW-99A 11/16/94 0.60 3.09 2000 6:47 12:30 8.12 6550 40.00 4.00 -20 1:20 Fast Recharge

MW-99B 11/16/94 140 5.40 40.00 7.41 11.60 7.75 19150 49.00 10.00 -3 1:00 Turbid, Whitish Color

MW-100A 11/14/94 0.50 1.01 5.00 4.95 13:80 7.40 2700 >200 2.00 10 2.20 Fast Recharge, Turbid

MW-101A 11/14/94 0:50 4.16 20.00 4.81 14:90 7.50 13900 31.00 10.20 NA 1.40 Fast Recharge

MW-103A 11/17/94 0.40 1.54 7.00 455 13.70 4.30 152 17.80 0.10 162 1.60 Fast Recharge

MW-103C (2) (3) 11/17/94 0:50 44.77 45 00 1.01 12.40 5.10 207 60.20 0.10 -14 1.40 PinkColor, Turbid, Slight Sheen

MW-104A 11/17/95 050 1.81 15.00 8.29 1410 7.60 ! 128 8.10 0.00 376 5.40 Slow Recharge

MW-KMC (2) 11/17/96 0:50 39.91 40.00 1.00 14:70 8.90 160 9.40 0.00 69 1.50 Very Slow Recharge

MW-105A 11/09/94 1.80 1.90 105.00 55:26 14.90 5.00 1 29.10 NA 359 4.10 Fast Recharge

MW-105C 11/09/94 2.20 59.41 212.00 3.57 14.20 8.30 1 34.30 NA 59 1.90 Fast Recharge

MW-EPA2A 11/10/94 0.60 5.19 3000 578 15.90 6.18 140 1.20 0.00 28 1.60 Fast Recharge, Slight PHC Odor

MW-SA4 11/08/94 1.80 3.82 35.00 9:18 17.60 581 181 1800 NA 1 1.90 Fast Recharge

MW-SA5 11/10/94 0.70 3.13 10.00 3.19 17:70 5.75 1 177 1.73 0.10 13 2.00 Slow Recharge

MW-SPCM 11/08/94 1.00 5.50 19.00 3.45 16.60 3.82 128 9.30 NA 299 1.20 Fast Recharge

Notes: See Page 5 of 5.
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TABLE 3-5
SUMMARY OF MONITORING WELL PURGING

ROUND 1 AND 2 GROUNDWATER SAMPLING EVENTS
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

.I-:,
SAMPLING

EVENT
MONITORING
iiiwitllii
:||||||1|||:

PATE
PURGED

AVERAGE 
PURGE 
RATE 

. (GPMl

tioNiil
WELL

VOLUME
(Gallons!

TOTAL
PURGE

VOLUME
(Gallons]

NUMBER 
OF WELL 
VOLUMES 
PURGED

FINAL
TEMP

ICelclusl

FINAL
PH

IS.U.J

FINAL SPECIFIC 
CONDUCTIVITY 

[US/CM]

FINAL
TVRBIDfTY

(NTU)

FINAL
SALINITY

iPPtl

FINAL

Dwvj

FINAL
DISSOLVED

OXYGEN
rmg/n

COMMENTS

ROUND MW-6C (2) 12/15/94 1.60 43.00 60.00 1.40 13.00 8.54 270 27.00 0.00 NA 3.10 Very Slow Recharge, PHC Odor
2 MW-288 12/14/94 1.60 8.75 45.00 5.14 12.50 7.22 19500 35.00 18.00 -111 4.60 Fast Recharge

MW-40 12/12/94 0.80 1.58 20.00 12.66 1600 5.80 2 15.00 0.00 266 2.00 Fast Recharge
MW-47C 12/13/94 5.30 23.62 120.00 5.04 11.60 8.40 160 1.60 0.00 45 2.20 Fast Recharge
MW-49C 12/14/94 1.40 30.00 60.00 2.00 12.70 11.11 270 1.00 0.00 NA 3.72 Fast Recharge
MW-50B 12/13/94 2.00 7.00 35.00 5.00 11.90 6.30 1200 >200 2.00 NA 0.50 Fast Recharge, Very Clear
MW-50C 12/13/94 6.00 62.04 200.00 3.22 10.80 6.10 36 8.50 11.00 NA 2.40 Fast Recharge, Very Clear
MW-59C 12/13/94 4.40 0.65 170.00 261.54 13.50 5.00 239 0.45 0.10 23 2.20 Fast Recharge
MW-60B 12/15/94 4.00 6.98 60.00 8.62 12.00 6.51 10000 0.81 7.90 -41 0.30 Fast Recharge, Very Clear
MW-60C (2) 12/15/94 3.50 53.59 130.00 2.43 11.50 8.65 1195 2.86 6.40 -201 1.20 Slow Recharge
MW-63A 12/14/94 0.50 1.97 28.00 14.21 12.20 6.70 26 48.00 1.00 -78 4.20 Fast Recharge, Turbid
MW-65 12/15/94 2.00 1.40 30.00 21.43 13.20 4.97 481 1.08 0.50 249 1.10 Fast Recharge
MW-68 12/15/94 2.00 3.87 60.00 15.50 12.50 5.59 360 1.69 0.40 326 1.10 Fast Recharge
MW-67 12/15/94 0.50 1.49 6.00 4.03 11.20 5.58 10 48.00 0.00 151 1.90 Slow Recharge

MW-68A 12/14/95 0.60 1.21 18.00 14.88 11.50 4.68 4 29.40 0.00 396 4.40 Fast Recharge
MW-69A (2) 12/15/94 1.00 0.61 0.80 1.31 9.40 6.40 170 1.27 0.00 NA 2.20 Very 8!ow Recharge
MW-70A 12/14/94 1.00 1.84 9.00 4.89 11.70 4.42 110 64.00 0.00 NA 2.50 Fast Recharge
MW-71C 12/12/94 2.00 46.15 205.00 4.44 13.00 6.30 198 1.60 0.00 -18 2.00 Fast Recharge
MW-75A 12/13/94 0.80 1.70 20.00 11.76 16.50 5.19 422 12.00 0.00 153 5.90 Fast Recharge
MW-75C 12/13/94 4.60 38.53 150.00 3.89 14.50 7.15 313 8.20 0.00 -67 5.30 Fast Recharge, H2S Odor
MW-76A(2) 12/13/94 1.00 1.27 4.00 3.15 12.00 5.70 940 118.00 3.10 -1 3.00 Very Slow Recharge
MW-76B 12/13/94 2.00 3.09 30.00 9.71 13.50 5.00 355 0.94 0.00 99 1.10 Fast Recharge
MW-76C 12/13/94 4.00 32.50 240.00 7.38 13.00 5.90 261 5.30 NA 75 2.00 Fast Recharge
MW-77A 12/13/94 1.00 2.49 15.00 6.02 11.80 8.19 10 6.50 0.1X1 -50 2.30 Fast Recharge
MW-77B 12/13/94 1.40 5.52 30.00 5.43 11.40 6.92 770 5.50 0.00 79 1.40 Fast Recharge
MW-78A 12/13/94 0.90 3.06 15.00 4.90 14.90 8.21 340 0.80 0.00 -51 2.60 Fast Recharge
MW-798 12/14/94 2.00 28.50 88.00 3.02 12.60 11.18 510 3.00 0.30 NA 1.30 Fast Recharge
MW-79C (2) 12/14/94 1.00 37.00 82.00 2.22 12.00 10.70 2790 39.00 3.10 NA 0.50 Very Slow Recharge
MW-80A 12/14/94 2.00 2.18 50.00 22.94 13.70 4.43 718 2.69 0.50 367 1.50 Fast Recharge
MW-82A 12/12/94 0.50 1.34 7.00 5.22 14.10 4.75 630 155.00 NA 0 6.20 Fast Recharge
MW-83A 12/13/94 1.50 2.03 13.00 6.40 11.50 6.85 380 7.60 0.00 131 3.20 Fast Recharge
MW-84A 12/12/94 1.00 2.83 8.50 3.00 17.40 6.50 524 42.00 NA NA 2.50 Fast Recharge
MW-85A 12/12/94 0.80 2.94 15.00 5.10 17.20 4.50 2 6.00 0.00 -80 2.00 Fast Recharge
MW-88A 12/13/94 0.80 1.82 10.00 5.49 1450 5.16 6 13.00 0.00 151 5.20 Fast Recharge
MW-86C 12/13/94 5.20 57.16 190.00 3.32 13.00 7.20 2 9.00 0.00 -55 5.00 Fast Recharge
MW-87A 12/12/94 0.50 1.52 12.00 7.89 15.00 5.35 1 20.00 0.00 260 3.80 Fast Recharge
MW-87C 12/12/94 2.50 36.90 111.00 3.01 13.90 7.00 2 4.00 0.00 -80 2.00 Fast Recharge
MW-88A 12/12/94 2.00 1.50 40.00 28.67 12.00 4.40 139 31.00 0.00 -51 3.10 Fast Recharge
MW-88C (2) 12/12/94 2.00 55.28 60.00 1.45 14.50 5.00 320 31.00 0.00 13 5.00 Very Slow Recharge
MW-89A(2) 12/15/94 0.20 0.88 2.50 2.84 12.10 6.14 78 199.00 0.00 62 2.50 Very Stew Recharge
MW-89C 12/15/94 2.50 40.70 125.00 3.07 12.70 7.16 6 2.80 0.00 12 1.40 Slow Recharge

Notes: See Page 5 of 5.
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TABLE 3-5
SUMMARY OF MONITORING WELL PURGING 

ROUND 1 AND 2 GROUNDWATER SAMPLING EVENTS 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

I
SAMPLING

EVENT
MONITORING

WELL
ID

DATE
PURGED

AVERAGE
PURGE
RATE
(GPM)

ONE
WELL

VOLUME
(Gallonsl

TOTAL
PURGE

VOLUME
(Gallonsl

NUMBER 
OF WELL 
VOLUMES 
PURGED

FINAL 
TEMP 

[CetelusJ:

FINAL
PH

FINAL SPECIFIC
conductivity

[US/CM]

FINAL
TURBIDITY

(NTU)

FINAL
SALINITY

[PPU

FINAL
eH

D#VJ

PINAL 
DISSOLVED 

OXYGEN 
linfl/n....

COMMENTS

ROUND MW-90A 12/1 S/94 1.00 223 16.00 7.17 13.20 6.93 2950 28.00 6.00 -104 1:40 Fast Recharge

2 MW-908 12/1 S/94 0.80 3:88 15.00 3.87 1270 6.73 462 , 3.80 14.00 -93 1120 Fast Recharge

(CONT) MW-90C (2) (3) 12/1 S/94 2.20 55.67 55.00 0.99 11.00 7.50 320 40.00 14.00 -151 1:60 Very Slow Recharge

MW-91A 12/15/94 1.00 3.40 20.00 5.88 1210 668 165 870 7.50 -52 200 Fast Recharge

MW-91B 12/1 S/94 1.00 664 35.00 5.27 11.90 6:35 212 6.50 800 6 1.80 Fast Recharge

MW-92B 12/1 S/94 1.20 3.77 20.00 5:31 1230 6:99 540 19.00 3.50 -70 . 1.50 Fast Recharge

MW-93A 12/15/94 0.50 350 12.50 3.57 1360 6.31 6820 65:00 1270 NA . 800 Fast Recharge

9 MW-93B 12/15/94 1.90 580 24.00 4:14 12.00 5.96 9490 150.00 20.70 NA 1.30 Fast Recharge
|

MW-94A 12/16/94 1.00 210 17.00 8.10 10.00 6.00 1500 40.00 1200 NA 2.20 Fast Recharge
|

MW-95A 12/16/94 0.20 233 11.50 4.94 9.00 NA 7500 >200 7.10 NA 3.60 Stow Recharge, H2S Odor
I MW-96A 12/14/94 4.00 7:68 40.00 521 11.70 7.05 71 830 NA 50 2.20 Fast Recharge

MW-96C (2) 12/14/94 0.90 4957 moo 1:51 11.20 5:93 159 4:80 8.00 110 210 Very Stow Recharge

MW-97A 12/16/94 200 4.65 6000 12.90 11.00 7.17 11100 23.18 8.90 -132 1.10 Fast Recharge

MW-97B 12/16/94 200 8.10 40.00 4.94 11.00 6:50 12000 11.10 9.70 -47 1.10 Fast Recharge

MW-99A 12/13/94 1.00 4.69 18.40 3.92 1240 5.97 1390 40.00 350 NA 0.71 Fast Recharge

MW-988 12/13/94 1.00 7:00 21.00 3.00 11.60 5.71 1190 4200 NA 23 1.37 Fast Recharge

MW-99A 12/14/94 200 365 20.00 5.48 12.50 6.87 5550 261 4.10 -102 0.50 Fast Recharge

MW-99B 12/14/94 200 5.53 40.00 7.23 11.00 6.55 4010 6.61 9.50 -32 0.37 Fast Recharge

MW-100A 12/14/94 200 108 17.00 1574 11.50 6:85 1600 17.64 230 -89 1.30 Fast Recharge

MW-101A 12/14/94 0.90 4.78 25.00 523 10.00 7.04 300 7.60 8.00 -114 3.30 Fast Recharge

MW-103A 12/12/94 2.00 1.57 50.00 31:85 13.50 5.91 180 10.71 0.00 140 2.20 Fast Recharge

MW-103C (2) (3) 12/12/94 200 42.88 90.00 210 13.00 7.91 271 0:31 0.00 48 1.90 Very Slow Recharge

MW-104A 12/12/94 200 1.59 30.00 18.87 14.60 1.91 2 36.30 0.00 40 7.80 Fast Recharge

MW-104C (2) 12/12/94 0.50 39.00 46.00 1.18 10.70 2.96 230 124.10 0.00 -124 5.60 Slow, Turbid, Light Brown Color

MW-10SA 12/12/94 1.00 1.85 7.30 3.95 13.40 6.34 118 180.00 0.00 NA 3.40 Fast Recharge, Turbid

MW-105C 12/12/94 4.00 60.06 180.00 3.00 12.60 7.56 236 47.00 0.00 NA 1.50 Fast Recharge. Turbid. Tan

Notes: mV - millivolts
NA - Not analyzed 
S.U. - Standard Units 
GPM - Gallons per minute 
[ppt] - Parts per thousand 
PHC - Petroleum hydrocarbon

[NTU] - Nephelometric tubidity units 
[us/cm] - Microsiemens per centimeter 
mg/I - Milligram per liter or parts per milion
(1) - Well sampled twice (see Tables 3-6 and 3-7)
(2) -Identified as Low Yield Well (See text Section 3.33.3)
(3) - Well was purged dry. Due to very slow recovery well was sampled the following day (within 24 hours of purging).
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TABLE 3-6
SUMMARY OF ROUND 1 GROUNDWATER SAMPLING PROGRAM 

8 THROUGH 18 NOVEMBER 1994 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

ARER MOWTOfWG DATE ' ' > mi
......1.....»

TCL TCL WPC8 ommm: tAL Itfr* warn mi ttrt'i1

MMM mmsmm voc wmm smugsmmmmm 1mmm iinti [CMM.yCOL ,::gUttANv: SkIsSS

19IBI MW-6 11/11/94 X X X X X X X X
1901 MIN-6C 11/11/94 X X X X X

1 MW-7 11/11/94 X X X X X
1 MIN-8 11/11/94 X X X X X
1 NUN-9 11/11/94 X X X X X X

20171 MW-10 11/1004 X X X X X X
171 MIN-11 11/0804 X X X X X X X X X
7 MIN-12 11/1004 X X X X X X X
01 MW-13 11004 X X X X X X

[2/3/7] MIN-14 11/1104 X X X X X X X X X
301 MW-15 11/1004 X X X X X X X

6A [6B] MW-16 11/1604 X X X X X X
4 MW-17 11/1504 X X X X X X

14/31 MW-18 11/1004 X X X X X X
14/51 MIN-19 11/1104 X X X X X X X
5 MW-20 11/1604 X X X X X X X
5 MW-21 11/1704 X X X X X X X
6 MIN-22 11/1604 X X X X X X X
BA MIN-25 11/1504 X X X X X X
6A MIN-26 11/1604 X X X X X X X X
6A MIN-27 11/1604 X X X X X X
11 MW-28 11/1504 X X X X X X
11 MIN-28B 11/1504 X X X X X X X X X
11 MIN-29 11/1504 X X X X X X
11 MIN-30 11/1504 X X X X X X
1 MIN-31 11/1104 X X X X X X X X

[5/6/6A/6B] MIN-34 11/1604 X X X X X X X
4- MIN-42A 11/1404 X X X X X X X X X

[2/3/4] MIN-43 11/1104 X X X X X X
6A[6] MIN-44 11/1504 X X X X X X

wpei— MtAMS-------- X X X X X X

Notes: See Page 4 of 4.
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TABLE 3-6

SUMMARY OF ROUND 1 GROUNDWATER SAMPLING PROGRAM
8 THROUGH 18 NOVEMBER 1994

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

AREA frOWORINO pate ANALYTICAL PARAMETERS
.................

'\ -.'V '*0 V \ <

nm&m AAMPUI tct tAL two* "BtOkttll Otti Wm NARPWSW;
cou£<n«D V0C ivoci. ANUTA 1 A PEW WOtYCOt PLfftAN CREASE

10 MW-46A 11/9/94 X X X X X X
. ,«B. . MW-47A 11/9/94 X X X X X

1BCT MW-47C" 11/10/94 X X X X X X
9 MW-48A 11/11/94 X X X X X
9 MW-48B 11/11/94 X X X X X X

___
MW-49 11/9/94 X X X X X X

19 MW-49C 11/9/94 X X X X X X X X
14 MW-50 11/15/94 X X X X X X
14 MW-S0B 11/15/94 X X X X X
14 MW-50C 11/15/94 X X X X X X X X
16 MW-51 11/14/94 X X X X X
16 MW-52A 11/15/94 X X X X X
16 MW-52B 11/15/94 X X X X X X
16 MW-53** 11/14/94 X X X X X

[16119] MW-54 11/14/94 X X X X X
10 MW-56 11/9/94 X X X X X X X X X
10 MW-57 11/9/94 X X X X X X

____ m____ MW-58 11/8/94 X X X X X X
7 MW-59 11/10/94 X X X X X X
7 MW-59C 11/10/94 X X X X X X X

12 MW-60 11/14/94 X X X X X X X X X
12 MW-60B 11/14/94 X X X X X X X X X
12 MW-60C 11/18/94 X X X X X X X

MW-61 11/17/94 X X X X X X X X X
6 MW-62 11/11/94 X X X X X X X

[121 MW-63 11/15/94 X X X X X X X
[121 MW-63A 11/15/94 X X X X X X
5 MW-65 11/16/94 X X X X X X
S MW-66 11/16/94 X X X X X X X X X X
5 MW-67 11/16/94 X X X X X X X

Bldg. 118 MW-68A 11/9/94 X X
10 MW-69A 11/9/94 X X X X X
10 MW-70A 11/9/94 X X X X X
18A MW-71C 11/10/94 X X X X X X

_____ iSi_____ MW-75A -H>11/94 X X X X X X

Notes: See Page 4 of 4.
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TABLE 3-6
SUMMARY OF ROUND 1 GROUNDWATB* SAMPLING PROGRAM 

8 THROUGH 18 NOVEMBER 1894 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

AREA taQMtQNW 0A*R ANALYTICAL PARAMETERS
ft

mssmmmm

DMA* *AMMJ.
mmA

TCL
wc

TCL
SVtt

P/PCB CYANIDE

SsSisSssiss;:::: wmmmm

YAL
dmsb

NCE YtuCL
(MOLYOGt

OIOXIM
PURAN

twj

VA'AWAV.WW

mmm

(41 MW-75C 11/11/94 X X X X X X
4 MW-76A 11/10/94 X X X X X X X
4 MW-76B 11/11/94 X X X X X X
4 MW-76C 11/10/94 X X X X X X
14 MW-77A 11/8/94 X X X X X X
14 MW-77B 11/8/94 X X X X X
14 MW-78A 11/8/94 X X X X X
8 MW-79B 11/14/94 X X X X X X X X X
8 MW-79C 11/14/94 X X X X :"" X X X
19 MW-8QA 11/14/94 X X X X X

151 MW-81A 11/8/94 X X X X X X
OWENS MW-82A 11/8/94 X X X X X X X X X

15 MW-83A 11/8/94 X X X X X
(151 MW-84A 11/8/94 X X X X X
1151 MW-85A 11/8/94 X X X X X
1151 MW-86A 11/8/94 X X X X X
(151 MW-86C 11/8/94 X X X X X X X X X
18D MW-87A 11/9/94 X X X X X X X X
180 MW-87C 11/9/94 X X X X X
18C MW-88A 11/10/94 X X X X X
18C MW-88C 11/10/94 X X X X X X
10 MW-89A 11/18/94 X X X - X X
10 MW-89C 11/17/94 X X X X X
16 MW-9QA : 11/14/94 X X X X X X X X X
16 MW-90B 11/14/94 X X X X X
16 MW-SOC 11/18/94 X X X X X X X X X
16 MW-S1A 11/15/94 X X X X X
16 MW-91B 11/15/94 X X X X X
16 MW-92B 11/14/94 X X X X X
16 MW-93A 11/15/94 X X X X X
16 MW-93B 11/15/94 X X X X X
6 MW-94A 11/17/94 X X X X X X
6 MW-9SA 11/17/94 X X X X X X

---------s---------- ~wmR—
X X X X X X X

Notes: See Page 4 of 4.
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TABLE 3-6
SUMMARY OF ROUND 1 GROUNDWATER SAMPLING PROGRAM

8 THROUGH 18 NOVEMBER 1994
FORMER RARITAN ARSENAL

EDISON. NEW JERSEY

AREA mqnitqww DATE
. SAMPLE 
COLLECTED

ANALYTICAL PARAMETERS
^ ' ' SS ' \ s s

s s . .v^ •_ ...

- m'
voc SVOC

Side
EPhHSe v "'tAt. '

METALS
EXP

(8380)
NOS
pet*

tifeo*
WGLYCOt

mom
pmm CREASE

m
5 ' <

HAROREM

6 QAMWff*Wtr 11/17/94 X X X X X X X X X
6 MW-97A 11/16/94 X X X X X X X X X
6 MW-97B 11/17/94 X X X X X X
14 MW-98A 11/16/94 X X X X X X X
14 MW-98B 11/16/94 X X X X X X X X X
PBl MW-99A 11/16/94 X X X X X X X X

____ t6Bl MW-99B 11/16/94 X X X X X X
11 MW-100A 11/14/94 X X X X X X X

............... L!!'!«l MW-101A 11/14/94 X X X X X X
BKG MW-103A 11/17/94 X X X X X
BKG MW-103C 11/18/94 X X X X X X X X X X
BKG MW-104A 11/17/94 X X X X X X X X X
BKG MW-1D4C 11/17/94 X X X X X
BKG MW-105A 11/9/94 X X X X X
BKG MW-105C 11/9/94 X X X X X
ISA MW-EPA-2A 11/10/94 X X X X X X X X

Bldg. 1S1 MW-SA4 11/8/94 X X X X X
Bldg. 1S1 MW-SA5 11/10/94 X X X X X X
Bldg. 151 MW-SPCW 11/8/94 X X X X X

Notes: TDS - Total dissolved solids
EXP- Full Method 8330 explosives analysis
TAL Metals - USEPA Target Analyte List Metals
PPM+Ba - Priority Pollutant Metals plus Barium
* - MW-47C was resampled 11/17/94 for TAL Metals
**- MW-63 was resampled 11/18/94 for SVOC, P/PCB, and PPM+Ba
P/PCB - Analysis for both TCL Pesticides and Polychlorinated Biphenyls
TCLVOC- USEPA Target Compound List (TCL) Volatile Organic Compounds
TCL SVOC - USEPA Target Compound List (TCL) Semivolatile Organic Compounds
NG&PETN- Nitroglycerin and Pentaeiythritol Tetranltrate added to Method 8330 Explosives
( ] - Indicates the area(s) the walls are adjacent to or associated with, since they are not within area boundaries. The well could be located 

upgradient, downgradient or sidegradlent to the area Indicated. For the position of the monitoring well in relation to the area see Figure 1-2. 
These wells were assigned to area by Dames & Moore or Roy F. Weston.
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TABLE 8-7
SUMMARY OF ROUND 2 GROUNDWATER SAMPLING PROGRAM 

12 THROUGH 16 DECEMBBt 1994 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

AMSA

iw«mis

nomwwMt
wairtt

wsmmsmm

wns ANALYTICAL PARAMI!TERS

mmM tCL let
mm® fHiiM

CYANtDS

lliiisti!
I’i'fyiiBP .... EXP : ttfDXMF 1

ism MW-6C 12/15/94 X X X

" X

X
it MW-28B 12/14/94 X X X X X X

BKGI2] MW-40 12/12/94 X X X X X X
ism MW-47C 12/13/94 X X X X X X
18 MW-49C 12/14/94 X X X X X
14 MW-50B 12/13/94 X X X X X
14 MW-50C 12/13/94 X X X X X
7 MW-58C 12/13/94 X X X X X X X

12 MW-60B 12/15/94 X X X X X X
12 MW-60C 12/15/94 X X X X X X X
1121 MW-63A 12/14/94 X X X X X X
5 MW-65 12/15/94 X X X X X X
5 MW-66 12/15/94 X X X X X X X
S MW-67 12/15/94 X X X X X X

Bldg. 118 MW-68A 12/14/94 X X
10 MW-69A 12/15/94 X X X X X
10 MW-70A 12/14/94 X X X X X
18A MW-71C 12/12/94 X X X X X X
[41 MW-75A 12/13/94 X X X X X X
[41 MW-75C 12/13/94 X X X X X X
4 MW-76A 12/13/94 X X X X X X X
4 MW-76B 12/13/94 X X X X X X
4 MW-76C 12/13/94 X X X X X X
14 MW-77A 12/13/94 X X X X X X
14 MW-77B 12/13/94 X X X X X
14 MW-78A 12/13/94 X X X X X
8 MW-7S8 12/14/94 X X X X X X
8 MW-79C 12/14/94 X X X X X X X
18 MW-80A 12/14/94 X ■ X X X X

OWENS MW-82A 12/12/94 X X X X X X
15 MW-83A 12/13/94 X X X X X
[161 MW-84A 12/12/94 X X X X X
[151 MW-85A 12/12/94 X X X X X
[151 MW-86A 12/13/94 X X X X X
na MW-86C 12/13/94 X X X X X X
IflO MW-WA------- 12/12/94 y X y y y

Notes: See Page 2 of 2.
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TABLE 3-7
SUMMARY OF ROUND 2 GROUNDWATER SAMPLING PROGRAM

12 THROUGH 16 DECEMBER 1994

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

"i • ’iWSh ^ MOWOftttlft

:-*ARtSuRt£f:6ti*:

ANALVtICAtttUWMETeRS
to, 
vws,

tCL
SVOC

ftpce CYANIDE n’fiifH TAL
.■METAL*

EXP
(8330)

Mb
pent

;
DIGLYCOL

fNOXHtf
FURAft

180 MW-87C 12/12/94 X X X X X
18C MW-88A 12/12/94 X X X X X
18C MW-68C 12/12/94 X X X X X X
10 MW-89A 12/15/94 X X X X X
10 MW-89C 12/15/94 X X X X X
16 MW-90A 12/15/94 X X X X X X
16 MW-90B 12/15/94 X X X X X
16 MW-90C 12/16/94 X X X X X X
16 MW-91A 12/15/94 X X X X X
16 MW-91B 12/15/94 X X X X X
16 MW-92B 12/15/94 X X X X X
16 MW-93A 12/15/94 X X X X X
16 MW-93B 12/15/94 X X X X X
6 MW-94A 12/16/94 X X X X X X
6 MW-9SA 12/16/94 X X X X X X
6 MW-96A 12/14/94 X X X X X X X
6 MW-96C 12/14/94 X X X X X X
6 MW-97A 12/16/94 X X X X X X
6 MW-97B 12/16/94 X X X X X X
14 MW-98A 12/13/94 X X X X X X X
14 MW-98B 12/13/94 X X X X X X
m MW-99A 12/14/94 X X X X X X X X

____ PB) MW-99B 12/14/94 X X X X X X
11 MW-100A 12/14/94 X X X X X X X

[11/16] MW-101A 12/14/94 X X X X X X
BKG MW-103A 12/12/94 X X X X X
BKG MW-103C 12/13/94 X X X X X X X
BKG MW-104A 12/12/94 X X X X X X
BKG MW-104C 12/12/94 X X X X X
BKG MW-105A 12/12/94 X X X X X
bko MW-105C 12/(2/94 X X X X X

Notes: EXP - Full Method 8330 explosives analysis
TALMetals- USEPA Target Analyte List Metals
PPM+Ba- Priority Pollutant Metals plus Barium
P/PCB - Analysis for both TCL Pesticides and Polychlorinated Biphenyls
TCL VOC - USEPA Target Compound List (TCL) Volatile Organic Compounds
TCL SVOC - USEPA Target Compound Ust (TCL) Semivolatils Organic Compounds
NG & PETN - Nitroglycerin and Pontaorythritol Tatra nitrate added to Method 8330 Explosives
( ]-Indicates the area(s) the wells are adjacent to or associated with, since they are not within area boundaries. The well could be located 

upgradient, downgradlent or Bidegrad lent to the area indicated. For the position of the monitoring well In relation to the area see Figure 1-2. 
These wells were assigned to area by Dames & Moore or Roy F. Weston.
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TABLE 3-8
SUMMARY OF ROUND 1 GROUNDWATER SAMPLING QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

8 THROUGH 18 NOVEMBER 1994 

FORMER RARITAN ARSENAL 

EDISON, NEW JER8EY

wmmm
DATE

SAMPLE
eouue»a>

<¥VQC
SAMPtSTYPE ANALYTICAL PARAMETERS

FB1-MW-11 8Nov-94 Field Blank Thiodifllvcol
FB1-MW-77A S-Nov-94 Field Blank VOC. SVOC. Pest/PCB. TALMetata + CN. Exp (8330)

2742-OW1-MW-8SA 8-NOV-94 QA Duplicate of GW1-MW-8SA VOC. SVOC. Pest/PCB, PPM+Ba. Exp (833Q)
GW1-MW-20QA S-Nov-94 QC Duplicate at GW1-MW-8SA VOC. SVOC, Pest/PCB, PPM+Ba. Exp (8330)

FB1-MW-81A S-Nov-94 Field Blank Dtodn/Furan
GW1-TBLK1 S-Nov-94 Trip Blank VOC
FB1-MW-77A S-Nov-94 MS/MSD TAL Metals (minus Cadmium. Mercury, Lead, Thallium)

OW1-MW-82A 8-Nov-94 MS/MSD Mercury
OW1-MW-84A 8-Nov-94 MS/MSD Mercury
GW1-VW-86C 8-Nov-94 MS/MSD Cyanide. Cadmium. Lead, Thallium

2742-GW1-MW-4SC S-Nov-94 QA Duplicate ot GW1-MW-49C VOC. SVOC. Pest/PCB. PPM+Ba. Exp (8330)
OW1-MW-201C 9-Nov-94 QC Duplicate of GW1-MW-49C VOC. SVOC. Pest/PCB, PPM+Ba, Exp (8330)

FB1-MW-13 0 Nov 04 Field Blank VOC. SVOC. Pest/PCB. TAL Metals + CN, Exp (8330)
OW1-MW56 S-Nov-94 MS/MSD TAL Metals (minus Mercury)
GW1-MW-S7 S-Nov-94 MS/MSD Mercury

GW1-MW-10SC S-Nov-94 MS/MSD Mercury
TB-9NOV94 SNov-94 Trip Blank VOC

FB1-MW-76A IO-Nov-94 Field Blank VOC. SVOC. Pest/PCB. TAL Metate+CN.Thiodlglvcol. Exp(8330)
TB-10NOV94 tONov-94 Trip Blank VOC

2742-GW1-MW-59C IO-Nov-94 QA Duplicate of GW1-MW-59C VOC. SVOC. Pest/PCB. TAL Metala+CN, Thiodifllvcol. Exp (8330)
GW1-MW-202 IO-Nov-94 QC Duplicate of GW1-MW-59C VOC. SVOC, Pest/PCB, TAL Metals+CN. Thkxflglyool, Exp (8330)

FB1-MW-15 IO-Nov-94 Field Blank Dkodn/Furan

Notes:

CN - Cyanide 1.QC duplicates were sent to a WESTON Laboratory.
Pest. pesticides 2, QA duplicates wets sent to the USACE Mssouri River Division (MRP) Laboratory.
PCBs - Polychlortnated biphenyls
Exp (8330)-Full Method 8330 explosives
QA/QC - Quality Control/Quality Assurance
TAL Metals-USEPA Target Analyte List Metals
MS/MSD - Matrix Spika/Matrix Spika Duplicate
PPM+Ba • USEPA Priority Pollutant Metals plus barium
SVOC -USEPA TCL Semivolatile Organic Compounds
NO & PETN - Nitroglycerin and Pentaerythiitol Tetranitrale
VOC - USEPA Target Compound List (TCL) Volatile Organic Compounds
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TABLE 3-8

SUMMARY OF ROUND 1 GROUNDWATER SAMPLING QUALITY ASSURANCE/QUALITY CONTROL PROGRAM
8 THROUGH 18 NOVEMBER 1994 

FORMER RARITAN ARSENAL 

EDISON, NEW JER8EY

SAMPtEto ■
OATS

f ■ fUMFitV

COLLECTED

QAfQQ
SAMPLE tYPS

"i ' ^......"v”1... .
; ' ana^yucal, parameter* '", " '

..............................................%\. ' . ^........... ?.............................s * S N s

GW1-MW-1S 10-Nov-94 MS/MSD VOC, SVOC, Dkndn/Furan. Pest/PCB, TAL Metals+CN, Exp (8330)
GW1-MW-18 10-Nov-94 MSMSD Mercury
TB-11NOV94 11-Nov-94 Trip Blank VOC
FB1-MW-62 11-Nov-94 Field Blank VOC, SVOC. Dioxln/Furan, Pest/PCB. TAL Metals+CN. Thlodiglycol. Exp (8330)

GW1-MW-43 11-Nov-94 MS/MSD VOC. SVOC. Pest/PCB, PPM+Ba. Thlodiglycol, Exp (8330)
GW1-MW-62 11-Nov-94 MS/MSD TAL Metals (minus Cadmium, Mercury, Lead, Selenium, Thallium)
FB1-MW-62 11-Nov-94 MS/MSD Mercury

TB-14NOV94 14-Nov-94 Trip Blank VOC
FB1-MW-90A 14-Nov-94 Field Blank VOC. SVOC. Dkndn/Furan. Pest/PCB. TAL Metals+CN, Thlodiglycol. Exp (8330), NG+PETN

2742-GW1-MW-80A 14-Nov-94 QA Duplicate of GW1-MW-B0A VOC, SVOC. Pest/PCB, PPM+Ba. Exp (8330)
GW1-MW-203A 14-Nov-94 QC Duplicate of GW1-MW-80A VOC. SVOC. Pest/PCB. PPM+Ba. Exp (8330)

2742-GW1 -MW-60 14-Nov-94 QA Duplicate of GW1-MW-60 Exp (8330). NG+PETN
GW1-MW-204 14-Nov-94 QC Duplicate of GW1-MW-60 Exp (8330). NG+PETN
GW1-MW-54 14-Nov-94 MS/MSD Mercury

GW1-MW-79C 14-Nov-94 MSMSD Cyanide
GW1-MW-90A 14-Nov-94 MS/MSD TAL Metals (minus Mercury)
FB1-MW-90A 14-Nov-94 MS/MSD Mercury
TB-15NOV94 15-Nov-94 Trip Blank VOC
FB1-MW-28B 15-NOV-94 Field Blank VOC. SVOC. Dkndn/Furan. Pest/PCB. TAL Metals+CN. Thlodiglycol. Exp (8330), NG+PETN

2742-GW1-MW-93B 15-Nov-94 QA Duplicate of GW1-MW-93B VOC. SVOC. Pest/PCB, PPM+Ba. Exp (8330)
GW1-MW-205B 15-Nov-94 QC Duplicate of GW1-MW-93B VOC. SVOC. Pest/PCB. PPM+Ba. Exp (8330)
GW1-MW-28B 15-Nov-94 MSMSD VOC. SVOC. Pest/PCB. PPM+Ba. TDS. Hardness. O&G. Exp (8330). NG+PETN

CN - Cyanide 1.QC duplicates were sent to a WESTON Laboratoty.
Pest - Pesticides 2. QA duplicates were sent to the USACE Missouri River Division (MRD) Laboratory.
PCBs - Polychlorinated biphenyls
Exp (8330) • Full Method 8330 explosives
QA/QC • Quality Control/Quality Assurance
TAL Metals - USEPA Target Analyte List Metals
MS/MSD - Matrix Spike/Matrix Spike Duplicate
PPM+Ba - USEPA Priority Pollutant Metals plus barium
SVOC • USEPA TCL Semivolatile Organic Compounds
NG&PETN- Nitroglycerin and Pentaerythritol Tetranitrate
VOC • USEPA Target Compound List (TCL) Volatile Organic Compounds
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TABLE 3-8
SUMMARY OF ROUND 1 GROUNDWATER SAMPLING QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

8 THROUGH 18 NOVEMBER 1994 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SMSWIS 4 ,

QAfQQ -V.-
ANALYTICAL

i-'- '■ \ i 4
\T < . ' ' ' 'i , ' 5 'S' '

GW1-MW-60C 15-Nov-84 MS/MSD VOC. SVOC. Pest/PCB. PPM+Ba, TDS. Hardness. 04G. Exp (8330)
GW1-MW-52B 15-Nov-94 MS/MSD TAL Motalo (minus Arsenic. Cadmium. Lead. Selenium. ThatOian)
TB-16NOV94 16-NOV-84 Trip Blank VOC
FB1-MW-988 16-Nov-S4 Field Blank VOC. SVOC, Dtadn/Furan, Pest/PCB. TAL Metals+CN, Thiodialyool. Exp (8330)

2742-GW1-MW-98A 1 e-Nov-94 QA Duplicate of GW1-MW-08A Dkudn/Furan. Thiodiotvcol
OW1-MW-208A 16-Nov-94 QC Duplicate of OW1-MW-88A Dkndn/Furan. Thiodiglvcol

GW1-MW-27 IB-Nov-94 MS/MSD VOC. SVOC, Pest/PCB. TAL Metals + CN, Exp (8330)
OW1-MW-6S IS-Nov-94 MS/MSD VOC, SVOC, Pest/PC8. PPM+Ba, Thlodiglycol. Exp (8330)
GW1-MW-27 16-N0W-94 MS/MSD TAL Metals+CN
TB-17NOV94 17-Nov-94 Tib) Blank VOC

FB1-MW-103C 17-NOV-94 Field Blank VOC. SVOC, Dimdn/Furan. Pest/PCB. TAL Metals+CN. Thlodlotyool. Exp (8330)
2742-GW1-MW-97B 17-Nov-84 : QA Duplicate of GW1-MW-07B VOC. SVOC. Pest/PCB. TAL Metals + CN. Exp (8330)

QW1-MW-207B 17-Nov-94 QC Duplicate of GW1-MW-97B VOC. SVOC. Pest/PC8, TAL Metals + CN. Exp (8330)
GW1-MW-47C 17-Nov-94 MS/MSD Mercury
OW1-MW-94A 17-NOV-94 MS/MSD Mercury
GW1-MW-97B 17-Nov-94 MS/MSD TAL Metals (minus Mercury) + CN
FB1-MW-103A 18-Nov-94 Field Blank VOC. SVOC, Dtadn/Furan, Pest/PCB. TAL Metals+CN. Thlodifllycol, Exp (8330)
TB-18NOV94 18-Nov-94 Trip Blank VOC

GW1-MW-89A 18-NOV-94 . MS/MSD Mercury
FB1-MW-103A 18-Nov-94 MS/MSD Mercury

Notes:

CN-CyanMe 1.QC duplicates were eent to a WESTON Laboratory.
Pest - Pesticides 2. QA duplicates were eent to the USAGE Mssourl River Division (MRO) Laboratory,
PCBs - Polychlorinated biphenyls
Exp (8330) - FuH Method 8330 explosives
QA/QC-Quality Control/Quality Assurance
TAL Metals -USEPA Target Analyte List Metals
MS/MSD-MatrbrSpite/Matrbc Spite Duplicate
PPM+Ba - USEPA Priority Pollutant Metals plus barium
SVOC - USEPA TCL SemivolatHe Organic Compounds
NOAPETN- NHroglyoerln and Pentaerythritol TetranHrate
VOC - USEPA Target Compound List (TCL) Volatile Organic Compounds
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TABLE 3-8
SUMMARY OF ROUND 2 GROUNDWATER SAMPLING QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

12 THROUGH 16 DECEMBER 1994 

FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

h , samples*
DATE

SAMPLE
COLLECTED

QAIQD
fAMHSTyPB

FB2-MW-103A 12-Dec-94 Field Blank VOC. SVOC. Paat/PCB. TAL Matab-t-CN. Thiodiolvcol. Exp 183301
TB-12DEC94 12-DSO-94 Trip Blank VOC

2742-GW2-MW-106C 12-Deo-94 QA Duplicate of GW2-MW-105C VOC. SVOC. Pest/PCB. PPM+ Ba. Exp (8330)
GW2-MW-210C 12-Dec-94 QC Duplicate of GW-MW-106C VOC. SVOC. Pest/PCB. PPM+Ba. Exp (8330)
GW2-MW-40A 12-Dec-94 MS/MSD TAL Metals Iw/o Mercury)
GW2-MW-88C 12-Dec-94 MS/M8D Mercury

GW2-MW-104A 12-Deo-94 MS/MSD Mercury
GW2-FB-MW-98A 13-Deo-94 Field Blank VOC. SVOC. Dioxin/Furan. Pest/PCB. Thiodiolvcol. Exp 18330)
GW2-FB-MW-78A 13-Dec-94 Field Blank TAL Metals+CN

GW2-MW-47C 13-Deo-94 MS/MSD VOC. SVOC. Pest/PCB. TAL Metab-I-CN. Exp 18330)
GW2-MW-98A 13-Deo-94 MS/MSD VOC. SVOC. Dioxin/Furan. Pest/PCB. PPM+Ba. Thiodiolvcol. Exp 18330)
TB-13DEC94 13-Dec-94 Trip Blank VOC

GW2-FB-MW-99A 14-Deo-94 Reid Blank VOC. SVOC. Dioxin/Furan. Pest/PCB. TAL Metals+CN. Thiodiolvcol, Exp (8330)
TB-14DEC94 14-Deo-94 Trip Blank VOC

2742-GW2-MW-99A 14-Deo-94 QA Duplicate of GW2-MW-99A VOC. SVOC. Dioxin/Furan. Pest/PCB. TAL Mstala+CN. Thiodiolvcol. Exp I8330I+NG ft PETN
GW2-MW-208A 14-Deo-94 QC Duplicate of GW2-MW-99A VOC. SVOC. Dioxin/Furan. Pest/PCB. TAL Mstab+CN. Thiodiolvcol. Exp 18330)

2742-GW2-MW-101A 14-Dec-94 QA Duplicate of GW2-MW-101A VOC. SVOC. Pest/PCB. PPM+Ba. Exp 18330). NG+PETN
GW2-MW-209A 14-Deo-94 QC Duplicate of GW2-MW-101A VOC. SVOC. Pest/PCB. PPM+Ba. Exp 18330). NG+PETN

GW2-MW-79C 14-Deo-94 MS/MSD CN
GW2-MW-80A 14-Dec-94 MS/MSD As. Cd. Pb. Be. Tl

GW2-MW-100A 14-Deo-94 MS/MSD TAL Metals |w/o Mercury)
GW2-MW-208A 14-Deo-94 MS/MSD Mercury 1

Notes:

CN - Cyanide .1. QC duplicates were sent to a WESTON Laboratory.
Pest-Pesticides 2. QA duplicates were sent to the USMCE Missouri River Division (MRD) Laboratory.
PCBs - Polychlorinated biphenyls 
Exp (8330) • Full Method 8330 explosives 
QA/QC - Quality CorrtroVQuality Assurance 
MS/MSD - Matrix Spike/Matrix Spike Duplicate 
TAL Metals- USEPA Target Analyte List Metals 
PPM+Ba - USEPA Priority Pollutant Metals plus barium 
SVOC - USEPA TCL Semivolatile Organic Compounds 
NG&PETN- Nitroglycerin and Pentaerythritol Tetranlirate 
VOC - USEPA Target Compound Ust (TCL) Volatile Organic Compounds
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TABLE 3-8
SUMMARY OF ROUND 2 GROUNDWATER SAMPUNG QUALITY ASSURANCE/QUAUTY CONTROL PROGRAM

8 THROUGH 18 NOVEMBER 1994 

FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

,

i
flAtfl

sample
iiiiiliinili

OAIQQ
- ' ,, vS ' ' „ ' \ ^' ''l'' \ - 'i' \^ ; 5''' v' '

, r -Ark
' *> ' .*■ .. ' \' , *. s s 5 ' '\ % V { s " \

GW2-FB-MW-90A 15-DOC-94 Reid Blank VOC. SVOC. Pest/PCB. TAL Metals+CN. Exp (8330)
GW2-FB-MW-60C 1 S-Dec-94 Reid Blank Exp(8330|. NG+PETN 1

GW2-FB-MW-8S 1 S-Dec-94 Reid Blank Thiodialvcol |
I GW2-MW-28B

1 S-Nov-94 MS/MSD Mercury
I GW2-MW-60B

1 S-Dec-94 MS/MSD VOC. SVOC. Pest/PCB. PPM+Be. Exp (8330). NG + PETN
GW2-MW-06 1 S-Dec-94 MS/MSD Thiodialvcol

GW2-MW-90A 1 S-Dec-94 MS/MSD TAL Metals + CN (w/o Mercury)
GW2-FB-90A 1 S-Dec-94 MS/MSD Mercury
TB-16DEC94 1 S-Dec-94 Trip Blank VOC

GW2-FB-MW-90C 16-Dec-94 Reid Blank VOC. SVOC. Pest/PCB. TAL Metals+CN. Exp 18330)
GW2-FB-MW-94A 16-Dec-94 Reid Blank Thiodialvcol

TB-18DEC094 16-Dec-94 Trip Blank VOC
GW2-FB-MW90C 16-Dec-94 MS/MSD Mercury

I GW2-MW-94A
16-Dec-94 MS/MSD Mercury

Notes:

CN - Cyanide 1. QC duplicates were sent to a WESTON Laboratory.

Pest-Pesticides 2. QA duplicates were sent to the USACE Missouri River Division (MRD) Laboratory.
PCBs - Polychlorinated biphenyls
Exp (8330) - Full Method 8330 explosives
QA/QC - Quality Control/Quality Assurance
MS/MSD - Matrix Spike/Matrix Spike Duplicate
TAL Metals - USEPA Target Analyte List Metals
PPM+Ba - USEPA Priority Pollutant Metals plus barium
SVOC-USEPA TCL Semhrolatile Organic Compounds
NG&PETN- Nitroglycerin and Pentaerythritol Tetranitrate
VOC - USEPA Target Compound List (TCL) Volatile Organic Compounds
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Table 3-10
Summaiy of Analytical Methods for Water 

Former Raritan Arsenal 
Edison, New Jersey

PARAMETERS
PREPARATION

METHOD ANALYSIS METHOD

TCLVOC 5030 8260

SGWS VOC (1) 5030 8010/8020

TCL SVOC/PAH 3510 or 3520 8270

TCL PESTICIDES/PCBs 3510 or 3520 8080

PP/TAL METALS - TOTAL 3005, 3010, or 
3020

6010/7000 (2)

DIOXIN/FURANS 8280 8280

PH — 9040

EXPLOSIVES (3) - 8330

MUSTARD BREAKDOWN 
PRODUCT 
- THIODIGLYCOL MRI OP (4)

TDS — 160.1

HARDNESS - 130.2

TOTAL CHLORINE 5050 9056

OIL AND GREASE — 413.1

CYANIDE - 9010

(1) GC methods proposed for SGWS for quick turnaround, low detection limit screening data only.
(2) Methods for metals are: As - 7060, Pb - 7421, Se - 7740, T1 • 7841, Hg - 7470; all others are by 6010.
(3) Explosives consist of: RDX, HMX, TNT, 24-DNT, 26-DNT, Tetiyl, NB, 135-TNB, 13-DNB, 2A-4.6-DNT, 4A-2.6- 

DNT. (Selected samples will add PETN and nitroglycerin.)
(4) The Midwest Research Institute (MRI) Method is based on MS technique.

Reference: "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods*, SW-846, Third Edition, USEPA

Laboratories: Primary: Roy F. Weston, Inc., Analytics Laboratory - Lionville, PA
Roy F. Weston, Inc., Environmental Technology Laboratory - Lionville, PA 
Midwest Research Institute-Kansas City, MO (thipdiglycol)

Backup: Roy F. Weston, Inc. , University Park, IL
Roy F. Weston, Inc., Stockton, CA

/U(dt O-.V. ~VBA£nVU*SUMWAT.TOL)



TABLE 3-11
SUMMARY OF GEOTECHNICAL SAMPUNG PROGRAM 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

Semple ID Sarnie 
Depth 

(FT. 80S)

Dale
Sample

Collected

Sampling
Device

Sample
Contorted

From

GEOTECHNieALTESTlNG PARAMETERS

Particle
Size

Atterberg
Umtt*

Specific
Gravity

Motahtre
Content

Tfiaxiai
Permeability

SS-1713A 0.0-2.0 10115/93 Insert* us X X X X X
SS-1713C 4.0-6.0 10/1093 Insert* us X X X X X
SS-0326A 0.0-20 7/1094 Insert us X X X X X
SS-0334B 10.0-12.0 7/20/94 Insert us X X X X X
SS-0405A 0.0-2.0 4/25/94 Insert us X X X X X
SS-0405B 2.0-4.0 4/25/94 Insert us X X X X X
SS-0811A 0.0-2.0 01/94 Insert us X X X X X
SS-0613B 0.0-2.0 02/94 Insert us X X X X X
SS-06A01A 0.0-2.0 7/2094 Insert us X X X X X
SS-06A08A 0.0-2X) 7/2094 Insert us X X X X X
SS-0703B 3.05.0 7/25/94 Insert US X X X X X
SS-0705A 1.0-30 7/25/94 Insert US X X X X X
SS-0801B 5.0-7.0 7/2094 Insert US X X X X X
SS-0802A 2.0-4.0 7/2094 Insert US X X X X X
SS-O901A 1.0-3.0 7/26/94 Insert US X X X X X
SS-0902B 4.0-6.0 7/27/94 Insert US X X X X X
SS-1001A 00-2.0 4/22/94 Insert US X X X X X
SS-1001B 4.05.0 4/22/94 Insert US X X X X X
SS-1002A 00-2.0 4/22/94 Insert US X X X X X
SS-1101A 0.0-2.0 10/5/94 Insert US X X X X X
SS-1106A 00-2.0 10094 Insert US X X X X X
SS-11807A 4.0-6.0 4/1094 Insert US X X X X X
SS-11809A 4.04.0 4/1094 Insert US X X X X X
SS-1410A 2.0-4.0 7/12/94 Insert US X X X X X
SS-16138A 0.0-2.0 024/94 Insert US X X X X X
SS-1636A 4.04.0 011/94 Insert US X X X X X
SS-1688A 2.04.0 01094 Insert US X X X X X
SS-1698A 2.04.0 01094 Insert US X X X X X
SS-18A03A 00-2.0 4/14/94 Insert US X X X X X
SS-18A11A 0.0-2.0 5/4/94 Insert US X X X X X
SS-18A11B 2.04.0 04/94 Insert US X X X X X
SS-18A13A 0.0-2.0 5/5/94 Insert US X X X X X
SS-18A21A 0.0-2.0 0094 Insert US X X X X X
SS-18A22A 0.0-2.0 5/5/94 Insert US X X X X X
SS-18A22B 4.04.0 0094 Insert US X X X X X
SS-18A24A 0.0-2.0 5/13/94 Shelby US X X X X X
SS-1934A 0.0-2.0 mm Insert US X X X X X
SS-1934B 3.044 mm Insert US X X X X X

See notes on Page 3 of 3.
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TABLE 3-11
SUMMARY OF GEOTECHNICAL SAMPLING PROGRAM

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

Sample ID Sample 
Depth 

(FT. BOS)

Date 
: Sample 
Collected

Sampling
Device

Sample
Collected
uliiii

GEOTECHNICAL TESTING PARAMETERS

Particle
lifillf!

Atterberg
limit*

Specific
Gravity

Moisture
Content

Triaxial
Permeability

SS-1937B (1) 4.0-6.0 8/2/94 Insert US X X
SS-1949B 3.0-5.0 7/27/94 Insert US X X X X X
SS-1951A 0.0-2.0 7/27/94 Insert US X X X X X
SS-OW03A 0.0-2.0 8/3/94 Insert US X X X X X
SS-W04A 2.0-4.0 4/13/94 Insert US X X X X X
SS-W05A 0.0-2.0 4/13/94 Insert US X X X X X
MW-91B 6.08.0 8/9/94 Shelby MM X X X X X
MW-96C 10.0-12.0 9/2/94 Shelby MM X X X X X
MW-96C 30.0-32.0 9/2/94 Shelby MM X X X X X
MW-98A 7.0-9.0 9/14/94 Insert MM X X X X X
SS-0324B 2.0-4.0 7/18/94 Insert MM X X X X X
SS-1410B 6.0-8.0 7/12/94 Insert MM X X X X X
SS-1429A 0.0-2.0 7/11/94 Insert MM X X X X X
SS-1429B 4.08.0 7/11/94 Insert MM X X X X X
SS-1713D 26-28 10/17/93 Insert* LS X X X X X
MW-76B 26.5-28.5 5/16/94 Shelby LS X X X X X
MW-79B 19.0-21.0 9/29/94 Insert LS X X X X X
SS-0201A 0.0-2.0 7/15/94 Insert LS X X X X X
SS-0202B 2.0-4.0 7/15/94 Insert LS X X X X X
SS-0203C 8.0-10.0 7/15/94 Insert LS X X X X X
SS-0207B 4.0-6.0 7/15/94 Insert LS X X X X X
SS-0211C 9.0-11.0 7/14/94 Insert LS X X X X X
SS-0321A 0.0-2.0 7/19/94 Insert LS X X X X X
SS-0327B 4.06.0 7/18/94 Insert LS X X X X X
SS-0328B 4.0-6.0 7/18/94 Insert LS X X X X X
SS-1002B 4.0-6.0 4/22/94 Insert LS X X X X X
SS-11802A 4.08.0 4/18/94 Insert LS X X X X X
SS-11807B 8.0-10.0 4/15/94 Insert LS X X X X X
SS-1607A 4.0-6.0 8/8/94 Insert LS X X X X X
SS-18A03B 6.0-10.0 4/14/94 Insert LS X X X X X
SS-18A03C 10.0-12.0 4/14/94 Insert LS X X X X X
SS-18A11C 4.08.0 5/4/94 Insert LS X X X X X
SS-18A13B 4.08.0 5/5/94 Insert LS X X X X X
SS-18A13C 8.010.0 5/5/94 Insert LS X X X X X
SS-18A21B 4.06.0 5/5/94 Insert LS X X X X X
SS-18A23B 2.04.0 5/5/94 Insert LS X X X X X
SS-OW03B 8.010.0 8/3/94 Insert LS X X X X X
SS-OW03C 14.016.0 8/3/94 Insert LS X X X X X

See notes on Page 3 of 3.
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TABLE 3-11
SUMMARY OF GEOTECHNICAL SAMPUNG PROGRAM 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SamptelP Sampfo
Depth

(FT-BGSl

Date
Sample

ICwifMeiMli

Sampling
Device

Sample
Cottlected

From

GEOTECHNICAL TESTING PARAMETERS

Particle
Size

Atterberg
llmSte

Specific
Gravity

Moisture
Content

TriakM
Permeability

MW-47C 15.0-17.0 8/10/94 Shelby. WBK X X X X X
MW-6C 18.0-20.0 9/9/95 Shelby WBK X X X X X
MW-86C 38.0-40.0 8/18/94 Shelby WBK X X X X X
MW-87C 51.0-53.0 9/20/94 Shelby ; WBK X X X X X
MW-89C 13.0-15.0 9/12/94 Shelby WBK X X X X X
MW-90C 29.0-31.0 08/16/94 Shelby WBK X X X X X
OBOI-B 28.0-30.0 9/27/94 Shelby WBK X X X X X

NOTES: LS-Lower Sand
US - Upper Sand 
MM - Meadowmat 
Shelby - Shelby Tube 
Insert* - Acetate Insert 
Insert - Stainless Steel Insert
WBK: Weathered Bedrock Group. Represents the Raritan Fire Clay unit and/or the Weathered Passaic unit 
(1) - Sample not analyzed for Atterberg Limits, moisture content or biaxial permeability because of insufficient sample volume 

recovered In sampling device.
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TABLE 3-12
SUMMARY OF ROCK CORING PROGRAM

FORMER RARITAN ARSENAL
EDISON, NJ

MONITORING 
WELL 10

I
[

RUN
NUMBER

DEPTH
INTERVAL
PT.8GS)

mmmmm
USED

"s’1'

COMMENTS

IMW-6C* 1 37.9-47.8 HQ CRI
2 47.8 - 57.8 HQ CRI
3 57.8 - 67.86 NX OHI
4 67.6 - 72.25 NX OHI

MW-47C ‘........1 ‘ ‘ 21.9-32.5 HQ CRI
2 32.5 - 36.5 NX OHI
3 36.5 - 37.1 NX OHI
4 37.6 - 42.4 NX OHI

MW-49C 1 39.20 - 48.25 NX OHI
MW-50C 1 70.2 - 78.7 HQ CRI

2 78.7 • 80.2 HQ CRI
3 80.2-89 HQ OHI
4 89-99 HQ OHI
5 99-104.2 HQ OHI

MW-59C 1 54-64 HQ CRI
2 64-69 HQ OHI
3 69 - 70.1 HQ OHI
4 70.1-75.4 HQ OHI
5 75.4-78.85 HQ OHI

MW-60C 1 47-51.8 HQ CRI
2 51.8-57 HQ CRI
3 57-67 HQ OHI
4 87-72 HQ OHI
5 72-82 HQ OHI

MW-71C 1 71 -76 NX CRI
2 76-81 NX CRI
3 82.5-87.5 NX OHI
4 875 - 92.5 NX OHI
5 923-975 NX OHI
6 99.5-102.5 NX OHI
7 102.5-107.6 NX OHI

MW-74C 1 85-91 NX CRI
2 91 -95 NX CRI
3 95-105 NX OHI

MW-75C 1 45.5 - 50.5 NX CRI
2 50.5-54.3 NX CRI
3 55.2 - 60 NX OHI
4 60-65 NX OHI

MW-76C 1 36.5-41.5 NX CRI
2 41.5-46.5 NX CRI
3 46.5-49.6 NX OHI
4 49.6-52.8 NX OHI
5 52.8 - 57.1 NX OHI

-
6 57.1-58 NX OHI

MW-79C 1 38.4 - 39.1 HQ CRI
2 39.1 -43.0 HQ CRI
3 43.0-47.7 HQ CRI
4 47.7-58.0 HQ OHI
5 58.0-63.0 HQ OHI

MW-86C 1 58.3-61.3 HQ CRI
2 61.3-68 HQ CRI
3 68.3-73.3 HQ OHI
4 73.3 - 78.3 HQ OHI
5 78.3 - 88.3 HQ OHI
6 88.3 - 93.3 HQ OHI

NOTES:

OHI - Core obtained from open hole interval.
CRI - Core obtained from interval of competent rock which was subsequently cased off.
* - Monitoring well was abandoned during drilling and a new well was drilled. Core was obtained from both boreholes.
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TABLE 3-12
SUMMARY OF ROCK CORING PROGRAM

FORMER RARITAN ARSENAL

EDISON, NJ

MONITORING RUM
NUMBER

DEPTH 
INTERVAL 
{FT, BGS)

CORE BARREL 
USED

COMMENTS

MW - 87C 1 64-64.9 NX CRI
2 64.9-72 NX CRI
3 72-74 NX CRI
4 74-84 NX OHI

MW-88C 1 78-88 HQ CRI
2 89-95 NX OHI
3 95-99 NX OHI

MW-89C 1 28.5-37 HQ CRI
2 46.75 - 56 HQ CRI
3 59.3-62 NX OHI
4 62 - 68.1 NX OHI

MW-90C* 1 41-46.5 HQ CRI
2 46.5-51 HQ CRI
3 53-62 HQ CRI
4 63.3 - 65.3 NX OHI
5 65.3-71.75 NX OHI
6 71.75 - 73.75 NX OHI
7 73.75 - 83.75 NX OHI
8 83.75 - 88 NX OHI

MW-96C 1 62.5 - 72.5 HQ CRI
2 72.7 - 82.7 NX OHI

MW-103C 1 74.08 - 84.08 HQ CRI
2 84-94 NX OHI

MW-104C 1 57-67 HQ CRI
2 67-72 NX OHI
3 72 - 76.2 NX OHI
4 76.2 - 80.9 NX OHI
S 80.9 - 90.9 NX OHI

MW-105C 1 95 • 100.8 HQ CRI
2 100.8 -105.3 HQ CRI
3 105.5-113 NX CRI
4 113-115.5 NX CRI
5 115.5-125.5 NX CRI

NOTES:

OHI - Core obtained from open hole interval.
CRI - Core obtained from interval of competent rock which was subsequently cased off.
° - Monitoring well was abandoned during drilling and a new well was drilled. Core was obtained from both boreholes.
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TABLE 3-13
SUMMARY OF GROUNDWATER AND SURFACE WATER LEVEL MONITORING PROGRAM

ROUNDS 1,2 AND 3
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

MOWTORINO
WEU/STAFF

GAUGE
S>«

TOP OF 
INNER 

PVC CASING 
ELEVATION 
(FT. Mao

WATER LEVEL MEASUREMENTS AND ELEVATIONS

UNIT
HOUND 1 K0UNB3 Rouwn--------------

DEPTH
TO

WATER 
(Ft Beta# TOC)

4. M—. AJUMinn

WATER
ELEVATION
(FT.M8L)
* M---

Demi
TO

WATER
(Ft Beta# TOC} 

ttJanHkS

WATER
ELEVATION
(FT.MSL)
18 Jin 80

DEPTH
TO

WATER
(Ft Beta# TOC) 

tS-Mar-M

WATER
ELEVATION
(FT.MSL)
1$4taf45

MW-1 - 93585 3855 55.04 3951 5458 3958 5451
MW-6 LS 9.S80 657 2.61 557 3.71 550 3.78
MW-6C PAS 9250 658 2.67 6.46 2.79 6.40 255

LS 31294 5.30 26.09 550 2659 456 26.41
MW-8 LS 31.403 3.10 28.30 256 28.44 3.01 2859
mw-o LS 30508 5.77 25.14 554 2557 5.53 2558
MW-10 USMM1S 17.146 7.78 957 7.01 10.14 655 1050
MW-11 LS 14548 955 450 9.04 551 854 651
MW-12 LS 15.865 853 754 8.10 7.77 8.08 7.79
MW-13 LS 30.039 10.51 1953 9.47 2057 856 21.18
MW-14 LS 24.177 1358 1050 14.11 1057 14.04 10.14
MAM5 LS 16.728 9.02 7.71 859 854 857 856
MW-16 LS 12.089 1157 0.72 9.76 2.33 10.14 155MW-17 US/MM/LS 11501 7.16 4.74 9.41 2.49 6.45 5.45MW-16 LS 21215 10.04 11.48 8.45 1357 759 1353
MW-1B LS 9.452 654 351 550 4.15 5.71 3.74
MW-20 LS 13593 1057 252 850 4.69 957 452
MW-21 LS 7.146 453 2.62 2.68 4.47 3.70 3.45MW-22 LS 8.057 4.78 358 350 456 3.48 458MW-2S US 8.376 4.14 454 3.42 456 3.44 454MW-26 USAM 12.787 8.52 457 654 555 651 558hW/“27 USAM 9259 456 450 454 452 454 452MW-28 US 7.168 354 3.33 3.09 4.08 353 4.14
MW-286 LS 6510 8.77 •156 4.48 253 4.67 2.14kWV-29 US 7.826 4.65 3.18 455 3.48 4.44 359
MW*30 US 6.173 255 352 2.43 3.74 2.34 354kWV-31 LS/WBK 31.865 753 2454 7.41 24.46 7.53 2454MW-34 LS 7561 5.41 255 454 3.42 556 2.41MW-40 LS 61554 851 52.74 950 52.55 858 5257MW-42A LS 13.707 654 657 652 7.49 8.18 553MW-43 MMILS 13552 853 5.02 8.10 5.75 756 559MiV 44 LS 7599 6.37 1.03 452 2.48 552 1.88
MW-45 USAMILS 11.698 858 3.12 656 4.74 751 459
MW-46A MMILS 31556 257 28.59 257 2859 252 29.04
MW-47A LS 17.020 9.12 750 8.78 854 8.73 859MW-47C PAS 16.790 9.07 7.72 850 859 758 851
MW-48A LS 9410 652 3.19 554 358 5.67 3.74
MW-48B LS 7575 4.70 3.18 4.30 358 4.12 3.76
MW-49 LS 13.430 652 651 553 750 5.48 755
MW-49C PAS 12.456 554 651 453 7.62 4.67 7.78
MW-50 US/MM 13500 6.43 6.77 4.49 8.71 5.48 7.73
MW-50B LS 12.490 10.73 1.76 8.70 3.79 9.10 3.39
MW-SOC PAL 12500 10.86 252 10.12 2.78 10.15 2.75
MW-51 MMILS 8.767 755 1.42 6.73 2.04 6.76 251
MW-52A US/MM 10582 8.61 1.67 8.16 2.12 852 256MW-52B LS 9557 857 159 759 157 7.71 155MW-53 USlMM 7.729 5.48 255 454 3.09 453 3.10MW-54 MMILS 6544 5.70 054 5.40 154 551 153WW 95A LS 50565 758 43.49 554 4553 5.01 4556
MW-55B LS 49.475 9.39 40.09 855 4053 851 4057

LS 24.631 7.13 1750 454 19.79 455 1958MW-57 LS 47.128 8.30 38.83 8.16 3857 750 39.33
MW-58 USAS 26.352 8.74 17.61 ___ 751 1854 652 19.43

See notes on Page 4 of 4.
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TABLE 3-13
SUMMARY OF GROUNDWATER AND SURFACE WATER LEVEL MONITORING PROGRAM

ROUNDS 1,2 AND 3
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

TOP OF 
WNER 

PVC CASINO 
&EVAHON 
{FT.MSL)

WATER LEVEL MEASUREMENTS AND ELEVATIONS

KOLINOI ROUNDZ------------- ROUNDS

DEPTH
70

WATER
{FtMowTOC)

S-Mov-M

WATER 
ELEVATION 
(FT MSLJ 
3-NOV-94

DEPTH
TO

WATER 
mow too; 

tthton-lt

WATER 
ELEVATION 
{FT. MSL} 
19-Js»-96

DEPTH
TO

WATER
{FtMowTOC)

t6-Mar-66

WATER 
ELEVATION 
{FT. MSL) 
1Mtar-65

13.840 6.99 6.85 6.54 7.30 6.45 729
12.044 225 9.79 6.65 5.39 6.66 528
8.694 5.45 324 3.87 4.82 4.05 4.65
8.860 8.60 026 6.34 2.52 629 227
8.330 7.57 0.76 6.63 1.70 6.60 1.73

12.787 921 328 8.67 4.12 8.70 4.08
12.447 15.40 -225 14.66 -221 14.64 -2.19
8252 10.10 -025 7.35 120 7.45 120
9.150 523 3.32 4.64 421 4.51 4.64

68.170 1520 50.37 15.86 5021 15.71 50.46
10271 NM MM 6.08 4.19 826 2.01
10.161 8.47 1.69 5.97 4.19 820 1.96
10204 8.14 2.16 5.16 5.14 520 5.01
82230 27.06 55.17 28.00 5423 2729 54.34
44210 6.69 3722 622 3729 625 37.96
22.140 1123 10.81 10.00 12.14 9.70 12.44
53.520 1929 34.13 19.12 34.40 19.05 34.47
58.860 1426 44.80 1423 4423 14.08 44.78
76.450 2921 46.94 30.18 4627 3022 46.13

100.740 53.50 4724 5322 4622 51.68 49.06
100.520 5021 50.01 51.41 49.11 5225 4727
11250 626 4.49 912 223 6.10 525
11260 8.17 3.09 8.51 ........ 2.75....... 6.10 5.16
13.840 928 4.56 7.72 6.12 7.49 6.35
14240 9.62 4.62 8.67 5.57 9.17 527
14.430 920 4.63 9.13 520 823 520
21.780 18.02 3.76 NA NA 15.69 629
22.740 1826 3.78 16.93 5.81 16.73 6.01
15230 11.34 3.89 927 5.96 9.07 6.16
13.040 1024 2.10 10.46 2.58 10.44 220
12.540 10.37 2.17 10.02 2.52 9.88 2.66
14220 11.40 222 11.00 322 1024 3.38
27.770 8.65 19.12 7.77 20.00 7.13 20.64
79270 18.95 60.43 1920 60.17 17.76 61.61
28.040 5.68 22.36 527 22.47 5.41 2223
28.670 11.40 1727 1126 17.41 11.08 1729
23.430 11.69 11.74 1120 1123 1121 12.12
17.690 8.73 826 821 9.18 8.51 9.18
17.560 7.15 10.41 6.63 10.93 829 827
73.610 22.36 5125 22.67 5024 22.56 51.05
73.960 27.18 46.78 27.35 46.61 27.41 46.55
60260 14.17 46.09 14.16 46.10 14.13 46.13
60.620 2120 39.12 2128 39.04 21.47 39.15
26.890 801 1888 5.67 2122 523 2126
27.060 824 18.12 8.60 18.46 823 18.53

7.650 724 -029 5.72 123 5.75 120
7.690 8.00 -0.31 5.75 1.94 524 125
7.510 6127 iiliillsSiaeiiiiiH: 6.36 1.15 5.99 122
7.140 5.70 1.44 5.10 2.04 5.18 1.96

MOMTOMM
WELUSTAFF

OAHMSHE
s>«

HYDROLOGIC
UNIT

MW-69
MW-59C
MW-60
MWV-606
MW-80C

KM-62 
mi-63 
MW-63A

MW-65
MW-66
MW-67
MW-68A
MW-69A
MW-7QA
MW-71C
MW-72A
MW-73A
MW-74B
MW-74C
LNV-75A
MW-75C
MW-76A
mi-768
MW-76C
MW-77A
MW-77B
MW-76A
MW-79B
MW-79C
MW-80A
MW-81A
MW-82A
MW-63A
MW-84A
MW-8SA
MW-86A
MW-86C
MW-87A
MW-87C
MW-88A
MW-88C
MW-89A
MW-89C
MW-90A
MW-OOB
MW-90C
MW-91A

LS
PAS
MM
LS

PAL
USMALS

LS
LS
US
LS

US/MM1S
LS

US/MMLS
LS
LS
LS

PAS
LS
LS
LS

PAS
US/LS
PAS
US
LS

PAS
MMLS

LS
LS
LS

PAS
LS
LS
LS
LS
LS
LS
LS

PAS
LS

PAS
LS

PAS
US/MWLS

PAS
LS
LS

PAS
LS

See mates on Page 4 oJ 4.
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TABLE 3-13
SUMMARY OF GROUNDWATER AND SURFACE WATER LEVEL MONITORING PROGRAM

ROUNDS 1,2 AND 3
FORMER RARItAN ARSENAL

EDISON, NEW JERSEY

MOMTORMO
WEUU8TAFF

»#

HYDROLOGIC
UNIT

TOP OF 
MNER 

PVCCAStNG 
BJBMnON 
{FT. MSL)

WATSLLJEVELIIffiASUREMENTS AND ELEVATIONS

KOUIN81 ROUND?------------- ---------------Roomrs--------------

DEPTH
TO

WATER
IFtSetowTOC)

3-Nav-M

WATER
aamnott
{FT. MSL}

DEPTH
TO

WATER
(RBetowTOCJ

19-Jan-At

WATER 
ELEMATION 
{FT. MSL) 
IUn4lv.v.v.e

DEPTH
TO

WATER 
{Ft Below TOC) 

ttMar*

WATER 
ELEVATION 
{FT. MSL)

MW-91B LS 6.830 5.47 1.36 4.44 239 422 231MW-02B LS 6S80 6.70 -0.12 6.41 0.17 635 033
MW-93A LS 7.470 728 0.19 6.58 029 6.40 128MW-93B LS 7290 724 025 6.42 027 636 023MW-94A MM1S 5S30 426 1.67 NA NA 4.17 1.76MW-66A AM 4.190 225 124 324 1.15 2.18 2.02MW-96A LS 7220 8.78 •126 623 029 NA NAMW (MIC PAL 7.650 827 -1.32 729 •024 7.13 022MW-97A LS 7S20 7.40 022 6.14 1.78 623 1.39MW-97B LS 8290 821 028 734 1.55 7.64 1.25MW-96A LS 8200 720 1.70 520 330 6.41 2.49MW-88B LS 8280 720 1.68 5.44 334 6.40 238MW-99A LS 9220 723 129 6.79 2.73 721 1.61MW49B LS 9280 828 1.60 732 2.66 8.36 122MW-100A US 9.660 5.55 4.11 322 5.74 3.76 5.91MW-101A LS 9.060 10.48 •1.42 636 2.70 9.42 •036MW-103A LS 82260 22.16 6020 2125 61.01 2129 6137MW-103C PAS 82260 20.09 6228 2025 6221 1928 6228MW-104A LS 89230 2826 60.67 2930 59.73 29.16 5937MW-104C PAS 88210 29.16 59.65 29.40 59.41 2921 5930MW-105A LS 92.500 3228 59.92 33.10 59.40 3325 59.45MW-106C PAS 92260 33.45 5921 3338 5938 3331 5935MW«€PA-lA 49218 526 44.44 4.77 4523 4.43 4537MW-EPA-2A - 53215 1126 41.76 10.85 42.47 1037 4225MW-EPA-3A “ 91.450 3424 57.11 35.14 5631 35.42 56.03MW-EPA-4A . - 71257 1829 5227 19.10 52.46 1930 5236MW-fcKM-SA “ 64289 11.75 5224 1230 5129 12.47 5122MW-EPA-6A — 78.433 2223 5520 24.15 5428 2432 5421

MW-EPA-7A - 78.108 23.10 55.01 23.70 54.41 23.78 5433MW-EPA-8A - 97.098 37.17 5923 3720 5920 37.77 5933
MW-SA4 - 56.074 17.11 3826 1628 39.49 1631 3926MW-SA5 39.426 11.07 28.36 10.79 2824 1026 25.87
MW-SPCI4 — 43.748 829 34.76 826 35.19 830 35.45OB-01 B LS 12.040 926 228 923 221 9.47 2.56
OB-02B LS 12.090 928 2.11 1026 123 929 2.60OB-03B LS 12250 10.86 2.09 10.41 2.54 1034 221OB-04B LS 11.180 926 122 8.64 2.54 828 2.60OB-06A US 12270 7.37 5.00 427 720 4.41 726SO-1 Raritan Rlwer 8284 * 7.49 > 129 NA NA 532 3.36SO-2 Raritan Riwar 3259 » 426 » -1.10 1.06 220 NA NAsu Weat Ditch 7254 > 723 > 0.12 6.56 239 527 239S64 West Ditch 4234 7.79 -326 6.67 •2.43 538 -1.14SM ORRC 725 526 129 5.15 2.10 429 236
SO-6 RRC 723 6.57 0.46 4.72 231 626 0.07SG-7 Area 16 Ponds 6251 324 3.11 2.79 326 3.00 335SO-8 Central Ditch 7.779 424 3.14 4.07 3.71 433 325
SO-9 RRC 623 525 0.68 3.44 3.19 5.81 022
SG-10 Black Ditch 7285 7.69 -021 3.65 3.63 7.06 0.23

Sae notes on Page 4 of 4.
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TABLE 3-13
SUMMARY OF GROUNDWATER AND 8URFACE WATER LEVEL MONITORING PROGRAM

ROUNDS 1,2 AND 3
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

WATBILEVEL MEASUREMENTS AMO ELEVATIONS

HYPWPLPqiC TOPOF 
INNER

NOUNS 1 ROUNDT2-------------- ---------------R0UN03--------------

GAUGE PVC CASING DEPTH WATER DEPTH WATER DEPTH WATERjililliiiiii;; ELEVATION TO ELEVATION TO aEVATKM TO ELEVATION
(FT.MSL) WATER (FT.MSL) WATER (FT.MSL) WATER (FT.MSL)

(FLBelowTOC) *No*«4 (Ft BetowTOC) IB Tanflfi (FtBeiOWTOC) 1Mtaf46
Msv44 ttJmN IS-Mar-96

SG-11 Black Ditch 7.696 » 5.66 > 2.04 3.96 3.74 5.65 2.05
SG-12 Area 18B Stream 33.196 4.16 29.04 4.37 28 S3 4.36 28.84
SG-13 ORRC 4.711 2.83 1.88 2.52 2.19 2.60 2.12
SG-14 Area 186 Stream 26.087 5.08 21.01 5.40 20.69 5.43 20.66
SG-15 Black Ditch 5.893 2.40 3.49 1.84 4.06 2.66 3.23
SG-16 Area 8 Ponds 7.595 4.14 3.46 4.13 3.47 4.14 3.45
SG-17 ORRC 5.466 2.65 2.82 2.59 2.88 2.59 2.88

Notes: US - Upper Sand
LS-Lower Sand
MM - Moadowmat
RRC - Rad Root Craefc
ORRC • Otd Rad Root Creek
NM-Not Measured
Ft.MSL • Feet Mean Sea Level
R. Below TOC - Feet below Top Of Inner PVC Casing
The surface water feature, in which a staff gauge is located, is listed in the Hydrologic Unit column.
Elevation data are presented in National Geodetic Vertical Datum (NGVD) of 1929.
NA - Not Available due to malfunction of Well Sentinel during Tidal Influence Investigation.
WBK-Weathered Bedrock Group. The well screen extends into the Raritan Fire Clay Unit and the weathered Passaic Unit.
* - Staff gauge was dry at time of water level monitoring event. Value reported is depth to streambed from top of Staff gauge.

SXIt - Due to possible measurement error, this reading is suspect when compared with the other two rounds of GW level monitoring.

jbmWC0E_D08\GW_LVUS2 16-June-95 4 oT 4
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TABLE 3-14

SUMMARY OF TIDAL INFLUENCE INVESTIGATION 
FORMER RARITAN ARSENAL 

EDISON, NEW JER8EY

TMal
Influence

Monitoring

Evan!

Staff Gauge/ 
Monitoring 

Well lb

Drainage
Area

Type of 
Monitoring 

device

Elevation
Measuring

Point
(FTMSLI

Depth to 
Water 
(Ft)

Water
Elevation
At Start 
or Test 

(FTMSL)

Date
Teat

Started

H
I Date

Teat
Ended

Time
Teat

Ended
Comments

Round‘1 BP-1 NA HT N/A N/A N/A 17-Jan-95 9:27 20-Jan-95 9:11 Barometric Pressure
Transducer

SG-1 5 WS 8.55 7.59 0.96 17-Jan-95 16:45 20-Jan-95 9:11 Dry, Depth to stream bed from
top of SG° 7.59 ft. Salinity 3 ppl___________

SG-2 3 WS 3.86 0:70 3.16 18-Jan-95 10:10 20-Jan-95 16:56 High tide, Salinity 9.8 ppl

SG-4 6 WS 4.23 >829 4.23 17-Jan-95 1620 20-Jan-95 12:48 Low tide. Depth to stream bed from
top of SO - 8.60, Salinity 9.5______________

SG-S 6 WS 7.25 5.18 2.07 18-Jan-9S 1455 20-Jan-95 11:45 Salinity 5.0
Depth to streambed from top of SO ■ 7.40 .

SO-8 4 WS 7.78 4.31 3.47 18-Jan-9S 11.-00 20-Jan-9S 1651 Salinity ■ 11 ppt
Depth to streambed ■ 5.60

SG-9 3 WS 6.63 5.22 1.41 17-Jan-95 12;35 20-Jan-95 15:31 Salinity *»

SG-10 2 WS 729 * 7:82 7.29 18-Jan-95 15:20 20-Jan-95 1059 Salinity *■ 7 ppt
Dry, Depth to streambed " 7,82___________

SG-11 6 WS 7:70 >6:44 7.70 17-Jan-95 14:45 20-Jan-95 957 Salinity ■ 0.9 ppt
Dty,;Depth to streambed ■ 6,41____________

SG-13 2 WS 4.71 7,57 •2.86 18-Jan-95 ' 12:35 20-Jan-95 12:05 Salinity “ 9 ppt
Depth to streambed *■ 4.75

SG-15 2 WS 5.89 2.64 3.25 17-Jarv95 14:25 20-Jan-95 1128 Salinity 0.5 ppt
Depth to streambed > 3.66

SG-16 3 HT 7.60 4:12 3.48 17-Jan-95 9:27 20-Jan-95 9:11 Salinity = 0 ppt

jbm\AC0ED08\HYDR0_RPT\TA83-14.xls 16*Jun«-95
Psgs 1 of 6



TABLE 3-14
SUMMARY OF TIDAL INFLUENCE INVESTIGATION

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

Tidal
Influence

Monitoring

Event

Staff Gauge/ 
Monitoring 
Well I.D.

Drainage
Area

Type of 
Mon&oting 

Device

Elevation
Measuring

Fotat
(FTMSL)

Depth to 
Water 
<*)

Water
Elevation
At Start
Of Test

Date
Test

Started

Time
Test

Started

Date
Teat

Ended

Time
rest

Ended
Comments

Round 1 
(Continued)

SG-17 6 WS 5.47 2.59 2.88 18-Jan-9S 16:05 20-Jan-95 1629 Salinity » 0 ppl

MW-50A 1 WS 13.20 4.50 8.70 17-Jan-9S 11:07 20-Jan-95 1026 Upper Sand

MW-SOC 1 WS 12.90 10.16 2.74 17-Jan-95 11:05 20-Jan-95 1025 Bedrock

MW-60 s WS 8.69 3.88 4.81 17-Jan-95 15:45 20-Jan-95 12:37 Upper Sand

MW-60C s WS 8.33 6.70 1.63 17-Jan-95 15:50 20-Jan-95 12:36 Bedrock

MW-61 3 WS 12.79 8.72 4.07 17-Jan-95 13:55 20-Jan-95 9:38 Upper Sand/Msadowmat/Lower Sand

MW-76B 2 WS 14.24 8.75 5.49 16-Jan-95 12:40 20-Jan-95 9:04 Lower Sand

MW-76C 2 WS 14.24 8.75 5.49 16-Jan-95 12:40 20-Jan-95 9:04 Lower Sand

MW-77A 1 WS 21.78 18.00 3.78 18-Jan-95 15:35 18-Jan-95 1557 Lower Sand

3 HT 13.04 10.48 2.56 17-Jan-95 9:27 20-Jan-95 9:11 Lower Sand

MW-79C 3 HT 12.54 10.02 2.52 17-Jan-95 9:27 20-Jan-95 9:11 Bedrock

OB-05A 3 HT 12.37 5.05 7.32 17-Jan-95 9:27 20-Jan-95 9:11 Upper Sand

MW-80A 6 HT 14.22 11.00 3.22 17-Jan-95 13:50 20-Jan-95 9:27 Lower Sand

MW-90A 6 WS 7.65 5.69 1.96 18-Jan-95 12:25 20-Jan-95 1255 Lower Sand

jbm\AC0E_D08\HYDR0_RPT\TAB3-14.xta
16- June-96

Page 2 of 6



TABLE 3-14
SUMMARY OF TIDAL INFLUENCE INVESTIGATION

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

TMN
tnfluetW*

Monitoring
Event

Staff Gauge/ 
Monitoring 

Well 1D

Drainage
Ate*

Type of 
Monttotlng 

Device

Elevation
Measuring

Feint
IFTMSL)

Deptftfe
Water

Wafer
Elevation
At Start 
oTTest

Date
Teat

Started

H
i Date

Teat
Ended

Time
Teat

Ended
Comments

Round 1 
(Continued)

MW-93A 4 WS 7.47 6.62 0.85 18-Jan-95 11:20 20-Jan-95 1224 Lower Sand

3 ws 5.93 3.61 2.32 16-Jan-95 12:45 16-Jan-95 1328 Maadowmat/Lower Sand

MW-96A 3 WS 7.22 821 -0.99 17-Jart-95 13:15 20-Jan-95 9:36 Lower Sand

MW-96C 3 ws 7.65 7.82 •0.17 17-Jan-95 13.-07 20-Jan-95 9:38 Bedrock

2 ws 9.52 7:58 1.94 17-Jan-95 : 15:15 20-Jan-95 9:42 Lower Sand

NA HT N/A N/A N/A 1720 17-Mar-95 8:18 Barometric Pressure Transducer

SG-2 3 WS 5*5 246 1.40 15-Mar-95 17:05 17-Mar-95 8:10 Salinity ■ 6:5 ppt

6 WS 4.23 9.05 -4:82 14-Mar-95 9:55 17-Mar-95 17:20 Salinity ■ 6 ppt

6 WS 7.25 5.22 2.03 14-Mar-95 11:35 17-Mar-95 1009 Salinity "0.2 ppt

SG-6 3 WS 6.35 10:42 -4.07 14-Mar-95 15:40 17-Mar-9S 13:11 Salinity *4.5

SG-8 4 WS 7.78 4.46 , 3:32 13-Mar-95 16:20 17-Mar-95 10:41 Salinity “3 ppt

SG-9 3 ws 6.63 10.25 -3.62 14-Mar-95 1420 17-Mar-95 13:35 Salinity >1.5 ppt, Dry
Depth to bottom 10.25

2 ws 7.29 10.13 •2.85 13-Mar-95 12:50 17-Mar-95 14:10 Salinity " 0 ppt, Low tide, Dry

jbm\AC0E_D08\HYDR0_RPTYTAB3» 14.x)s 16* June-95
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TABLE 3-14
SUMMARY OF TIDAL INFLUENCE INVESTIGATION

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

Tidal
Influent*

Monitoring

Svent

Staff Gauge/ 
Monitoring 
Well I.D.

Drainage
Area

Type of 
Monitoring 

Device

Elevation
Measuring

tant
IFTMSL)

Depth to 
Water
(FT)

Water
Elevation
At Start
Of Test

Date
Teat

Started

Time
Teat

Started

Date
Test

Ended

Time
Teat

Ended
Comments

Round 2 
(Continued)

SG-11 2 WS 7.70 8.70 •1.00 13-Mar-95 13:20 17-Mar-95 14:15 Salinity = 0 ppt. Low tide |

SG-13 6 ws 4.71 2.83 1.88 14-Mar-95 11:10 17-Mar-95 14:37 Salinity « 1.5 ppt

SG-1S 2 WS 5.89 5.72 0.17 13-Mar-95 154)0 17-Mar-95 114)6 Salinity *> 0 ppt

3 HT 7.60 7.18 0.42 13-Mar-9S 17:20 17-Mar-95 8:18 Salinity » 0.5 ppt

SG-17 6 WS 5.47 5.64 -0.17 14-Mar-95 124)0 17-Mar-95 10.00 Salinity ■ 0 ppt

MW-SOA 1 WS 13.20 8.49 4.71 13-Mar-95 14:30 17-Mar-95 8:38 Upper Sand

MW-50C 1 WS 12.90 13.22 •0.32 13-Mar-95 14:15 17-Mar-95 8:41 Bedrock

MW-60 S WS 8.69 7.07 1.62 14-Mar-95 10:30 17-Mar-95 15:49 Upper Sand

MW-60C s WS 8.33 9.82 -1.49 14-Mar-95 10:20 17-Mar-95 15:47 Bedrock

MW-61 3 ws 12.79 11.78 1.01 13-Mar-95 16:30 17-Mar-95 14:48 —

2 ws 13.84 11.83 2.01 13-Mar-95 12:20 17-Mar-95 8:03 Lower Sand

MW-76C 2 ws 14.43 12.04 2.39 13-Mar-95 12:30 17-Mar-95 8:02 Bedrock

jbm\AC0E_D06\HYDR0_RPT\TAB3-14.xls
16-Jun®*96
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TABLE 3-14
SUMMARY OF TIDAL INFLUENCE INVESTIGATION 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

Tidal
Influence

Monitoring
SVMlt

Staff Gauge/ 
Monitoring 
Well ID.

Drainage
Ate*

Type of 
Monrforfng 

Device

Elevation
Measuring

Point
(FTMSL)

Depth to 
Water
m

Water
BSvatloit
At Suit 
of Test

Date
Test

Started

Time
Test

Started!

Date
Teat

Ended

Time
Test

Ended
Comments

Round?
(Continued)

MW-77A 1 WS 21.78 18.65 3.13 13-Mar-95 1520 17-Mar-95 12:45 Upper Sand

MW-79B 3 HT 13.04 13.50 -0.46 13-Mar-95 1720 17-Mar-95 8:18 Lower Sand

MW-79C 3 HT 12.54 12.95 -0.41 13-Mar-95 1720 17-Mar-95 8:18 Bedrock

OB-OSA 3 HT 1227 740 4.87 13-Mar-9S 1720 17-Mar-9S 8:18 Upper Sand

MW-80A 6 WS 1422 13.90 0.32 14-Mar-9S 13:00 17-Mar-95 9.-53 Lower Sand

MW-90A 6 WS 7.65 8;90 -125 14-Mar-95 1045 17-Mar-95 ; 14:40 Lower Sand

MW-91A 6 WS 7.14 1.96 2.34 14-Mar-95 1605 17-Mar-95 14:28 Lower Sand

MW-93A 4 WS 7.47 9.60 -2.13 14-Mar-95 15:05 17-Mar-95 10:14 Lower Sand

MW-94A 3 WS 5.93 7.29 -126 14-Mar-95 14:10 17-Mar-95 13:42 Meadowsand/Lower Sand

MW-96A 3 WS 7.22 10.65 •3.43 13-Mar-95 15:50 17-Mar-95 1402 Upper Sand/Meadowmat/Lower Sand

MW-96C 3 WS 7.65 11.57 -3.92 13-Mar-95 16.00 17-Mar-95 1401 Bedrock

MW-99A 2 WS 9.52 11.07 -1.55 14-Mar-95 15:30 17-Mar-95 14:08 Lower Sand

1 Pretest performed at these locations from (DATES & TIME)
2 Drainage area refers to one of the eight drainage areas .identified on site. 

See Section 4.6 and Figure 4-7.
WS ■ In site well sentinal data logger wftha PD-? pressure transducer 
HT ■ Hermit SE-20007 Data logger with a PD-_ pressure transducer 
FTMSL

jbm\AC0ED08\HYDR0_RPT\TAB3-14.xhi 16-June-95
Page 6 of 5



TABLE 4-1
SUMMARY OF GEOTECHNICAL SOIL SAMPLING RESULTS 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

Sample for Sample
Depth

JfLBQS)

Date
Sample

Collected

Sample
Colllected

From

Moisture
Content

<«)

Specific
Gravity

Uses
Identification

ATTERBERQ LIMITS 
(LL/PL/PI)

SS-1713A 0.0-2.0 10/15/93 us 14.50 2.42 ML/CL 27.0/20.6/6.4
SS-1713C 4.04.0 10/16/93 US 4.90 2.71 SM Non-Plastic Non-Coheslve
SS-0326A 0.0-2.0 7/18/94 US 11.40 2.71 SM Non-Plastic Non-Cohesive
SS-0334B 10.0-12.0 7/20/94 US 12.20 2.79 ML 45.0/35.4/9.6
SS-0405A 0.0-2.0 4/25/94 US 12.90 2.68 SM Non-Plastic
SS-040SB 2.0-40 4/25/94 US 17.50 2.69 SM Non-Plastic
SS-0611A 0.0-2.0 9/1/94 US 48.50 2.71 MH 51.6/37.7/13.9
SS-0613B 0.0-2.0 9/2/94 US 55.50 2.68 MH 62.7/44.2/18.5
SS-06A01A 0.0-20 7/29/94 US 47.50 2.75 SM 32.8/31.4/1.4
SS-06A08A 0.0-2.0 7/29/94 US 9.60 2.78 SM 19.7/19.6/0.1
SS-07038 3.0-50 7/25/94 US 13.0 2.67 SP/SM Non-Plastic Non-Cohesive
SS-0705A 1.0-30 7/25/94 US 12.1 2.73 SM Non-Plastic Non-Cohesive
SS-0801B 5.0-7.0 7/26/94 US 120 2.72 SM 17.6/17.6/0.0
SS-0802A 20-4.0 7/26/94 US 12:0 2.70 SM 17.7/17:7/0:0
SS-0901A 1.0-30 7/26/94 US 14.1 2.67 SC 24.1/15.8/8.3
SS-0902B 4.0-6.0 7/27/94 US 17:2 2.72 SM Non-Plastic Non-Coheslve
SS-1001A 00-2.0 4/22/94 US 35.90 2.66 ML 47.4/36.3/11.1
SS-1001B 4.0-5.0 4/22/94 US 10.80 2.68 SM Non-Plastic Non-Cohesive
SS-1002A 0.0-2.0 4/22/94 US 27.40 2.62 ML 35:3/29.6/5:7
SS-1101A 00-2:0 10/5/94 US 843 2.71 MH 52.1/40.5/11.6
SS-1106A 0.0-2.0 , 10/6/94 US 7.5 2.77 SP Non-Plastic Non-Coheslve
SS-11807A 4.0-60 4/15/94 US 5.60 2.74 SP/SM Non-Plastic Non-Cohesive
SS-11809A 4.0-6.0 4/18/94 US 7.80 2.73 SP/SM Non-Plastic Non-Cohesive
SS-1410A 2.0-4.0 7/12/94 US 77.80 2:63 MH 813/72.9/8.6
SS-16138A 0.0-2.0 8/24/94 US 9.80 2.74 SM Non-Plastic Non-Cohesive
SS-1636A 4.04.0 8/11/94 US 18.30 2.62 ML/CL 223/15.5/6.7
SS-1688A 2.0-4.0 8/18/94 US 10.40 2.70 SM Non-Plastic Non-Cohesive
SS-1696A 2.0-4.0 8/18/94 US 20.10 2.72 CL 31.8/21.3/10.5
SS-18A03A 0.0-2.0 4/14/94 US 21.70 2.73 SM 24.3/21.6/2.7
SS-18A11A 0.0-2.0 5/4/94 US 13.50 2.76 SW/SM Non-Plastic Non-Coheslve
SS-16A11B 204.0 5/4/94 US 18.20 2:67 SP/SM Non-Plastic Non-Coheslve
SS-18A13A 0.02.0 5/5/94 US 8.80 2.64 SM 18.5/18.5/0.0
SS-18A21A 0.02.0 5/5/94 US 13.90 221 SM 21.8/21.0/0.8
SS-18A22A 0.02.0 5/5/94 US 530 2.71 SW/SM Non-Piastic Non-Coheslve
SS-18A22B 4.04.0 5/5/94 US 11.20 2.66 SM 16.2/14.7/1.5
SS-18A24A 0.02.0 5/13/94 US 13.30 2.71 SM 18/18/0.0
SS-1934A 0.02.0 8/2/94 US 10.20 2.63 SM Non-Plastic Non-Coheslve
SS-1934B 3.05.0 8/2/94 US 10.10 2.64 SM 16.5/15.1/1.4

TRiAXIAL PERHEA&LitV..............

IASTM 6084 Hydraulic Conductivity)
........... ...... *......

Void Porosity Pore Degree of Hydraulic Intrinsic
Ratio VOtume

tec]
Saturation

m
Conductivity

{cm/s](1>
Permeability 
[dareys] (1)

037 36.1 105 682 1.71 E-07 1.74 E-03
0.68 40.6 136 193 1.07 E-05 1.09 E-01
0.73 42.3 86 42.0 6.27 E-05 6:50 E-02
064 39.1 33 52.8 225 E-06 2.33 E-03
0.64 39.0 106 53.9 2.31 E-05 2.40E-02
0.65 393 95 72.3 1.72E-06 1.79E-03
1.66 62.4 123 79.4 2.94 E-07 3.05 E-04
2.01 68.8 122 73.8 4.78 E-07 4.96 E-04
1.37 57.6 109 953 3:95 E-06 4.10E-03
0.67 40.0 57 39.9 8.90 E-05 923 E-02
0.56 35.9 25 622 2.88 E48 2.99 E-03
0.50 33.2 59 68.4 2.99 E-06 3.10 E-03
0.54 35.1 59 62.0 1.71 E-05 1.77 E-02
0.50 33.2 59 65.0 2.13 E-05 2.21 E-02
0.60 37.4 50 63.2 8.60 E-07 8.92 E-04
0.51 33.8 60 91.7 3.78 E-06 3.92 E-03
1.08 52.0 110 883 4.90 E-08 5.08 E-03
0.54 35.0 100 54.0 4.83 E-04 531 E-01
0.86 46.3 110 83.4 1.56 E-05 132 E-02
1.60 61.6 112 1083 3.74 E-07 3.88 E-04
0.63 38.7 63 32.8 439 E-04 4.76 E-01
0.62 38.4 120 24.5 121 E-03 1.25E+00
032 342 92 40.7 1.9 E-04 1:97 E-01
2.34 70:0 57 87.5 4.02 E-06 4.17 E-03
0.52 34:4 54 513 8.66 E-07 8.98 E-04
0:53 34.5 53 91.1 7.03 E-08 7.30 E-05
0.49 32.7 44 57.5 1.63 E-06 1.69 E-03
0.63 383 49 87.4 1.39 E-07 1.44 E-04 ,
058 36:8 67 1013 6.19E-07 6 42E-04
0.59 37.2 104 63.0 1.14E-04 1.18E-01
0.59 37:3 117 81.8 5.89E-07 611E-04
0.61 37:8 46 38.3 1.45E-05 1.50E-02
0.48 32:4 44 78.9 4.33E-06 4.49E-03
0.49 33.1 68 28.7 396E-05 4.1 IE-02
0.43 30.2 36 683 9.55E-08 9.91 E-05
0.59 37.0 82 612 2.34 E-07 2.42 E-04
0.56 36.0 84 47.8 5:72 E-06 5.93 E-03
0.45 312 78 58.9 2.88 E-06 2.98 E-03

NOTES: See page 3 of.3.
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TABLE 4-1
SUMMARY OF GEOTECHNICAL SOIL SAMPLING RESULTS

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

Sample tor Sample 
Depth 

(ft BOS)

Date
Sample

Collected

1

Sample
Colllected

From

Moisture
Content

m

Specific
Gravity

uses
Identification

atterberg limits

{LL/PL/PI}

SS-1937B(2) 4.06.0 mm US NA 2.78 SMorSC NA
SS-1949B 3.0-5.0 7/27/94 US 15.10 2.73 SM 17.8/17.8/0.0
SS-1951A 0.0-2.0 7/27/94 US 12.00 2.72 SM Non-Plastic Non-Cohesive
SS-OWQ3A 0.0-20 8/3/94 US 12.30 2.64 SM/SC 26.7/20.1/6.6
SS-W04A 2.0-4.0 4/13/94 US 10.00 2.71 SM 2.8
SS-WOSA 0.0-2.0 4/13/94 US 10.50 2.58 SM Non-Plastic
MW-91B 6.0-8.0 8/9/94 MM 138.30 2.71 SM 31.7/28.8/2.9
MW-96C 10.0-12.0 9/2/94 MM 71.20 2.68 MH 68.0/44.4/23.6
MW-96C 30.0-32.0 9/2/94 MM 77.00 2.67 MH 64.0/49.5/14.5
MW-98A 7.0-9.0 9/14/94 MM 15.40 2.69 SM Non-Plastic Non-Cohesive
SS-0324B 2.0-4.0 7/18/94 MM 25.70 2.70 SM Non-Plastic Non-Cohesive
SS-1410B 6.0-8.0 7/12/94 MM 119.80 2.77 MH 80.0/45.5/34.5
SS-1429A 0.0-2.0 7/11/94 MM 60.40 2.71 MH 70.7/62.9/7.8
SS-1429B 4.06.0 7/11/94 MM 67.70 2.78 MH 74.6/66.9/7.7
SS-1713D 26-28 10/17/93 LS 16.50 2.67 CL 25.4/15.9/9.5
MW-76B 26.5-28.5 5/16/94 LS 41.80 2.73 MH 90.4/62.8/27.6
SS-0201A 0.02.0 7/15/94 LS 9.50 2.76 SM Non-Plastic Non-Cohesive
SS-0202B 2.0-4.0 7/15/94 LS 10.20 2.69 SM Non-Plastic Non-Cohesive
SS-0203C 8.010.0 7/15/94 LS 11.90 2.79 SP/SM Non-Plastic Non-Cohesive
SS-0207B 4.06.0 7/15/94 LS 5.70 2.76 SM Non-Plastic Non-Cohesive
SS-0211C 9.011.0 7/14/94 LS 16.90 2.72 SP/SM Non-Plastic Non-Cohesive
SS-0321A 0.02.0 7/19/94 LS 7.20 2.71 SM Non-Plastic Non-Cohesive
SS-0327B 4.06.0 7/18/94 LS 8.10 2.73 SM 19.9/16.6/3.3
SS-0328B 406.0 7/18/94 LS 13.40 2.82 SM 40.8/28.2/12.6
SS-1002B 4.06.0 4/22/94 LS 12.00 2.81 SP/SM Non-Plastic Non-Cohesive
SS-11802A 4.06.0 4/18/94 LS 6.20 2.71 SM Non-Plastic Non-Cohesive
SS-11807B 8.010.0 4/15/94 LS 14.00 2.67 SM Non-Plastic Non-Cohesive
SS-1607A 4.06.0 8/8/94 LS 19.10 2.67 SW/SM Non-Plastic Non-Cohesive
SS-18A03B 8.010.0 4/14/94 LS 12.20 2.75 SM Non-Plastic Non-Cohesive
SS-18A03C 10.012.0 4/14/94 LS 17.40 2.76 SM Non-Plastic Non-Cohesive
SS-18A11C 4.0-6.0 5/4/94 LS 3.40 2.66 SP/SM Non-Plastic Non-Cohesive
SS-18A13B 4.06.0 5/5/94 LS 3.90 2.64 SP Non-Plastic Non-Cohesive
SS-18A13C 8.010.0 5/5/94 LS 11.00 2.67 SW/SM or SW/SC Non-Plastic Non-Cohesive
SS-18A21B 4.06.0 5/5/94 LS 17.50 2.66 SM 18.7/15.6/3.0
SS-18A23B 2.04.0 5/5/94 LS 13.20 2.72 SM Non-Plastic Non-Cohesive
SS-OW03B 8.010.0 earn LS 9.0 2.69 SM Non-Plastic Non-Cohesive
SS-OW03C 14.016.0 8/3/94 LS 11.80 2.73 SM Non-Plastic Non-Cohesive

tWAXlAL PERMEABuJtY

VoM
Ratio

Porosity Pore
Volume

[CCJ

Degree of 
Saturation 

M

Hydraulic
Conductivity

tcrnl*m

Intrinsic 
: Permeability 

[Careys] (1)

NA NA NA NA NA NA
0.63 38.6 38.6 65.4 1.33 E-06 1.38 E-03
0.68 40.5 61 48.0 4.84 E-06 5.02 E-03
0.78 43.8 76 41.7 1.80 E-06 1.87 E-03
0.60 37.3 136 45.7 4.19E-04 4.34E-01
0.44 30.5 48 61.8 2.06E-05 2.13E-02
2.45 71.0 130 152.7 1.11E-07 1.15E-04
1.98 66.5 166 96.3 9.68E-08 1.00E-04
2.00 66.7 138 102.8 3.44E-08 3.56E-05
0.48 32.3 65 86.9 1.37E-06 1.42E-03
1.01 50.3 43 68.3 3.68 E-08 3.82 E-05
3.19 76.1 118 104.0 8.54 E-08 8.86 E-05
1.93 65.9 66 84.4 1.24E-04 1.29E-01
2.27 69.4 84 82.9 1.78E-07 1.84E-04
0.49 32.7 86 90.3 2.01 E-07 2.04 E-03
1.15 53.6 99 98.6 6.88E-08 7.14E-05
0.55 35.6 59 47.7 1.32 E-05 1.37 E-02
0.53 34.6 59 51.9 1.16 E-04 1.20 E-01
0.62 38.4 74 53.1 8.38 E-05 8.69 E-02
0.56 35.9 27 28.0 1.95 E-05 2.02 E-02
0.42 29.5 39 110.1 3.61 E-04 3.74 E-01
0.60 37.7 58 28.6 2.65 E-04 2.75 E-01
0.39 28.0 65 56.8 1.78 E-05 1.85 E-02
0.71 41.5 59 53.2 4.32 E-04 4.48 E-01
0.36 26.6 76 90.0 3.93 E-04 4.08 E-01
0.46 31.4 93 36.4 2.14 E-04 2.22 E-01
0.66 39.7 126 56.7 4.19E-04 4.35E-01
1.06 51.4 71 48.2 9.89 E-05 1.03 E-01
0.46 31.7 80 72.3 1.85E-07 1.92E-04
0.62 38.4 94 76.9 1.27E-05 1.31 E-02
0.66 39.6 127 13.8 6.78E-05 7.03E-02
0.53 34.7 68 19.5 7.50E-04 7.78E-01
0.50 33.4 80 73.2 2.25E-07 2.33E-04
0.50 33.3 46 93.7 3.23E-06 3.35E-03
0.46 31.5 42 78.1 1.64E-05 1.70E-02
0.33 25.1 37 71.8 3.58 E-06 3.71 E-03
0.49 32.8 54 65.9 8.51 E-07 8.82 E-04

NOTES: See page 3 of 3.
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TABLE 4-1
SUMMARY OF GEOTECHNICAL SOIL SAMPUNG RESULTS 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

Sample©: Sample 
Depth 

(ft BOS)

Date
Sample

Collected

Semple
Coillected

From

Moisture
Content

<%)

Specific
Gravity

USCS
tdetiSfication

ATTERBERO UMITS 
(LL/PUPIJ

..... ~r~' IftlAiUAL^tMfeAikLttV '' ....... 1
(ASTM 6094 Hydraulic Conductivity! 1

Void
Redo

Porosity
<%)

Pore
Vbhime

|CC1

Degree of 
Saturation

m i

Hydraulic
Conductivity

(cmrtJOf

Inbinstc
Permeability
(dareys](1)

MW-79B
MW-47C
MW-6C
MW-86C
MW-87C
MW-89C
MW-90C
0801-B

19.0- 21.0
15.0- 17.0
18.0- 20.0
38.0- 40.0
51.0- 53.0
13.0- 15.0
29.0- 31.0
28.0- 30.0

9/29/94
8/10/94
9/9/95

8/18/94
9/20/94
9/12/94

08/16/94
9/27/94

LS
WBK
WBK
WBK
WBK
WBK
WBK
WBK

13.7
49.60 
43.90 
30.80 
28.00
37.60 
39.10 
29.00

2.73
2.76
2.59
2.78 
2:78
2.72
2.73
2.79

SP/SM
MH
MH
SM
MH
CH
CH
ML

Non-Plastic Non-Coheshre 
70:4/45.5/24.9 
515/39.8/11.7 
62.9/36.1/26:8 
54.9/34.7/20.2 
64.8/305/34:5 
113.5/315/82.3 
45.8/34.7/11.1

0.58
1.42
1.08
1.08
0.80
1.01
1.13
0.97

366
58.6
52.0 
51.9 
44.5 
50.2
53.0 
495

80
157
101
69

107
129
94

140

64.8 
96.6

1048
795
96.9 

101.7
94.8
83.1

251 E-06 
4.10E-07 
1.45E-07 
1.44E-06 
2.81E-08 
8.0SE-08 
1.71E-07 
3.54E-07

2.60 E-03 
4.25E-04 
1.50E-04 
1.49E-03
2.91 E-05 
8.38E-05 
1.77E-04 
3.67E-04

NOTES: E: Exponential cm/s: centimeter per second
SM - Silty Sand Insert - Stainless Steel Insert
LS - Lower Sand 
US ->Upper Sand 
SC - Clayey Sand 
NA: Not analyzed 
MM - Meadowmat 
MH - Inorganic Silt 
ccrcubic centimeter 
Shelby - Shelby Tube 
SP • Poorly Graded Sand 
SW - Well Graded Sands

(1) Measured at 20 degrees Celsius.
CH - Inorganic Clay of High Plasticity 
CL - Inorganic Clay of Low to Medium Plasticity 
(LL/PL/PI) - Liquid Limlt/Ptastic Limit/Plasticity Index 
ML - Inorganic Silt and Very Fine Sand, Low Plasticity
WBK: Weathered Bedrock Group. Represents the Raritan Fire Clay unit and/or the Weathered Passaic unit.

Atte*er8 Li.niits' moisture content, or biaxial permeability because of insufficient sample volume in sampling device. 
USCS Identification - Unified Soil Classification System determlned by laboratory classification based on particle size

and physical characteristics testing: Particle size analysis datafe presented with the ftill Geotechnical Reports in Appendix C.
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TABLE 4-2
SUMMARY OF HORIZONTAL HYDRAULIC GRADIENTS FOR 

OVERBURDEN MONITORING WELLS 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

. .... ROUND 1 ===========
NORTHERN SOUTHERN

MONITORING WELLS monitoring Wells Change In Change In Horizontal Hydrologic
Monitoring Groundwater Monitoring Groundwater GroiindWater Distance Hydraulic Zone

Well Elevation Well Elevation Level Between Wells Gradient
ID 3-N0V-94 ID 3-Nov-94 (FT.) (FT.) 3-Nov-94

(FT. MSL) (FT. MSL) (FT/FT)

MW-13 19.53 MW-59 6.85 12.68 1725 0.0074 North/South
MW-18 11.48 MW-75A 4.49 6.99 1175 0.0059 North/South
MW-59 6.85 MW-94A 1.67 5.18 3050 0.0017 South
MW-74B 47.24 MW-91B 1.36 45.88 12600 0.0036 North/South
MW-75A 4.49 MW-98A 1.70 2.79 2850 0.0010 South
MW-79B 2.10 MW-93B 0.05 2.05 2900 0.0007 South
MW-80A 2.82 MW-54 0.94 1.88 700 0.0027 South
MW-92B -0.12 MW-90B -0.31 0.19 2100 0.0001 South
MW-103A 60:80 MW-40 52.74 8.06 575 0.0140 NorthMW-103A 60:80 MW-50B 1.76 59.04 12800 0.0046 North/South
MW-104A 60.67 MW-58 17.61 43.06 3750 0.0115 North
MW-104A 60.67 MW-81A 19.12 41.55 3500 0.0119 North
MW-104A 60.67 MW-100 A 4.11 56.56 10600 0.0053 North/South
MW-105A 59.21 MW-6 2.61 56:60 5875 0.0096 North/South
MW-105A 59.92 MW-64 50.37 9.55 2300 0.0042 North
MW-1G5A 59.92 MW-87A 51,25 8.67 2150 0.0040 , North

Average Overburden Horlz Hydraulic Gradient - Southern Zone 
Average Overburden Horlz, Hydraulic Gradient - Northern A Southern

0.0091
0.0012
0.0061

NOTES:

NA - Data not available
(FT. MSL) • Feet Mean Sea Level
MSL - Elevation data are reported, in National Geodetic Vertical Datum (NGVD) of 1929.
Hydraulic Gradients calculated as the ratio of change in water level elevation to the change in distance between the two wells.

jbm\WELL_MST\HORZGR.xls 7-Juty-95
1 of 3



TABLE 4-2
SUMMARY OF HORIZONTAL HYDRAULIC GRADIENTS FOR

OVERBURDEN MONITORING WELLS
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

boUNb 2

Change In Change In 
Distance 

Between Wells 
(FT.)

Horizontal
Hydraulic
Gradient
19-Jan-95

(FT/FT)

Hydrologic
Zone

NORl
MONITORI

HERN
NG WELLS

SOUTHERN 
MONITORING WELLS

Monitoring
Well
ID

Groundwater 
Elevation 
19-Jan-95 
(FT-MSL)

Monitoring
Well

ID

Groundwater 
Elevation 
19-Jan-95 
(FT. MSL)

Groundwater
Level
(FT.)

MW-13 20.57 MW-59 7.30 13.27 1725 0.0077 North/South
MW-18 13.07 MW-75A 2.23 10.84 1175 0.0092 North/SouthMW-59 7.30 MW-94A NA NA 3050 NA NAMW-74B 46.92 MW-91B 2.39 44.53 12600 0.0035 North/SouthMW-75A 2.23 MW-98A 3.30 -1.07 2850 -0.0004 * SouthMW-79B 2.58 MW-93B 0.87 1.71 2900 0.0006 SouthMW-80A 3.22 MW-54 1.24 1.98 700 0.0028 South
MW-92B 0.17 MW-90B 1.94 1.77 2100 0.0008 Smith
MW-103A 61.01 MW-40 52.55 8.46 575 0.0147 NorthMW-103A 61.01 MW-50B 3.79 57.22 12800 0.0045 North/South
MW-104 A 59.73 MW-58 18.54 41.19 3750 0.0110 NorthMW-104 A 59.73 MW-81A 20.00 39.73 3500 0.0114 NorthMW-104 A 59.73 MW-100A 5.74 53.99 10600 0.0051 North/SouthMW-105A 59.40 MW-6 3.71 55.69 5875 0.0095 North/SouthMW-105A 59.40 MW-64 50.31 9.09 2300 0.0040 Nnrth
MW-105A 59.40 MW-87A 50.94 8.46 2150 0.0039 North

0.0090Average Overburden Horlz. Hydraulic Gradient - Southern Zone 0.0010Average Overburden Horlz. Hydraulic Gradient - Northern & Southern 0.0066

NOTES:

NA - Data not available
(FT. MSL) - Feet Mean Sea Level
* - Negative value most likely the result of tidal influence.
MSL - Elevation data are reported in National Geodetic Vertical Datum (NGVD) of 1929.
Hydraulic Gradients calculated as the ratio of change in water level elevation to the change in distance between the two wells. 

2.23 - Due to possible measurement error, this reading is suspect when compared with the other two rounds
of GW level monitoring.
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TABLE 4-2
SUMMARY OF HORIZONTAL HYDRAULIC GRADIENTS FOR 

OVERBURDEN MONITORING WELLS 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

F “ " ■„ ■■■'” ROUNDS

Change In 
Distance 

Between Wells 
(FT.)

Horizontal
Hydraulic
Gradient
16-Mar-94

(FT/FT)

Hydrologic
Zone

NOR1
MONITORI

•HERN
NG WELLS

SOUTHERN 
MONITORING WELLS Change In

Monitoring
Well
ID

Groundwater 
Elevation 
16-Mar-95 
(FT. MSL)

Monitoring
Well
ID

Groundwater 
Elevation 
16-Mar-95 
(FT. MSL)

Groundwater
Level
(FT.)

MW-13 21.18 MW-59 7.39 13.79 1725 0.0080 North/South
MW-18 13.53 MW-75A 5.25 8.28 1175 0,0070 North/South
MW-59 7.39 MW-94A 1.76 5.63 3050 0.0018 South
MW-74B 49.06 MW-91B 2.31 46.75 12600 0.0037 North/South

■ MW-75A 5,25 MW-98A 2.49 2.76 2850 0.0010 South
MW-79B 2.60 MW-93B 0.93 1.67 2900 0.0006 South
MW-80A 3,38 MW-54 1.33 2.05 700 0.0029 South
MW-92B 0.23 MW-90B 1.85 -1.62 2100 -0.0008 * South
MW-103A 61.37 MW-40 52:97 8.40 575 0.0146 North
MW-103A 61.37 MW-50B 3:39 57.98 12800 0.0045 North/South
MW-104A 59.87 MW-58 19.43 40.44 3750 0.0108 North
MW-104A 59.87 MW-81A 20.64 39.23 3500 0.0112 North
MW-104A 59,87 MW-100A 5.91 53.96 10600 0.0051 North/South
MW-105A 59.45 MW-6 3.78 55.67 5875 0.0095 North/South
MW-105A 59.45 MW-64 50.46 8.99 2300 0.0039 North
MW-105A 59.45 MW-87A 51.05 8.40 2150 0,0039 North

0.0083
Average Overburden Horlz. Hydraulic Gradient- Southern Zone 0.0011
Average Overburden Horb. Hydraulic Gradient- Northern & Southern 0.0063

NOTES:

NA - Data not available
(FT. MSL) - Feet Mean Sea Level
* - Negative value most likely the result of tidal influence.
MSL - Elevation data are reported in National Geodetic Vertical Datum (NGVD) of 1929.
Hydraulic Gradients calculated as the ratio of change in water level elevation to the change in distance between the two wells.
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TABLE 4-3
SUMMARY OF VERTICAL HYDRAULIC GRADIENTS FOR 

DEEP VERSUS SHALLOW OVERBURDEN MONITORING WELLS 

FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

ROUND 1

Change in

Bottom of
Well Screen 

(FT.)

Vertical

Hydraulic
Gradient

3-Nov-94
(FT/FT)

Trending of 

Hydraulic 

Gradient

DEEP OVE RBURDEN MONITOIUNO WELLS SHALLOW OVERBURDENMONITORING WELLS Change In
Monitoring

Wen

ID

Groundwater
Elevation

3-N0V-94 
(FT. MSL)

Bottom of
Well Screen 

Elevation 
(FT.MsLj

Monitoring
Well

ID

Groundwater
Elevation 

3-NOV-94 
(FT. MSL)

Bottom of
Well Screen

Elevation 
(FT, MSL)

Groundwater

Level
(FT.)

MW-28B -1.96 59.00 MW-28 3.33 7.00 -5.29 52:00 •0.1017 D
MW-48B 3.18 28.00 MW-48A 3.19 17.00 -0.01 1100 -0.0009 D
MW-50B 1.78 50.30 MW-50 8.77 12.00 -501 38.30 •0.1308 D
MW-52B 1.29 26.50 MW-52A 1.67 12.00 -0.38 14:50 •0.0262 D
MW-55B 40.09 21.00 MW-55A 43.49 9.00 •3:40 12.00 -0.2833 D
MW-SOB 0.26 45:20 MW-60 3.24 17.00 •2:98 28.20 -0.1057 D
MW-63 •0.85 55.50 MW-63A 3.32 16;00 -4.17 39.50 -0:1056 D
MW-76B 4.62 26.00 MW-76A 4.56 13.50 0.06 12.50 0.0048 U
MW-79B 2.10 28.00 OB-05A 5.00 9:50 -2.90 18.50 -0.1568 D
MW-90B -0.31 28.00 MW-90A •0.29 18.00 -0.02 10.00 -0.0020 D
MW-97B 0.28 55.00 MW-97A 0.52 35.00 -0.24 20.00 -0.0120 D
MW-98B 1.68 52.00 MW-98A 1.70 33.00 -0.02 19.00 -0.0011 D
MW-99B 1.60 39.60 MW-99A 1.59 2S.00 0.01 14.60 0.0007 U

Average Vertical Gradient of Deep Overburden Wells Compared to Shallow Overburden Wells -0.0708
Average Vertical Gradient of Upward Trending Deep Overburden Wells Compared to Shallow Overburden Wells 0.0027
Average Vertical Gradient of Downward Trending Deep Overburden Wells Compared to Shallow Overburden Wells -0.0842

NOTES:

NA - Data not available 
U - Upward Hydraulic Gradient 
D - Downward Hydraulic Gradient 

(FT. MSI) - Feet Mean Sea Level
MSL - Elevation data are reported In National Geodetic Vertical Datum (NGVD) of 1929.

Positive Hydraulic Gradients denote an Upward Trending and Negative Hydraulic Gradients denote a Downward Trend. 
Hydraulic Gradients calculated as the ratio of change in water level elevation to the change in bottom of screen elevation.
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TABLE 44

SUMMARY OF VERTICAL HYDRAULIC GRADIENTS FOR

DEEP VERSUS SHALLOW OVERBURDEN MONITORING WELLS

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

ROUND 2

DEEP OVERBURDEN MONITOf3ING WELLS SHALLOW OVERBURDENMONITQRING WELLS Change in Change In Vertical -Trending of
Monitoring Groundwater Bottom Of Monitoring Groundwater Bottom Of Groundwater Bottom of Hydraulic Hydraulic

Well Elevation Well Screen Well Elevation Well Screen Level Well Screen Gradient Gradient
ID 194an4S Elevation ID 19-Jan45 Elevation (FT.) (FT.)

(FT. MSL) (FT. MSL) (FT. MSL) (FT. MSL) (FT(FT)

MW-28B 2.33 59.00 MW-28 4.08 7.00 -1.75 52.00 -0.0337 D
MW-48B 3.58 28.00 MW-48A 3.58 17.00 0.00 11.00 0.0000 N/A
MW-50B 3.79 50.30 MW-50 8.71 12.00 -4.92 38.30 •0.1285 D
MW-52B 1.87 26.50 MW-52A 2.12 12.00 -0.25 14.50 •0.0172 D
MW-55B 40.63 21.00 MW-55A 45.33 9.00 -4.70 12.00 -0.3917 D
MW-60B 2.52 45.20 MW-60 4.82 17.00 -2.30 28.20 -0.0816 D
MW-63 1.90 55.50 MW-63A 4.51 16.00 -2.61 39.50 -0.0661 D
MW-76B 5.57 26.00 MW-76A 6.12 13.50 -0.55 12.50 -0.0440 D
MW-79B 2.58 28.00 OB-05A 7.50 9.50 -4.92 18.50 -0.2659 D
MW-90B 1.94 28.00 MW-90A 1.93 18.00 0.01 10.00 0.0010 U
MW-97B 1.55 55.00 MW-97A 1.78 35.00 -0.23 20.00 -0.0115 D
MW-98B 3.24 52.00 MW-98A 3.30 33.00 -0.06 19.00 -0.0032 D
MW-99B 2.66 39.60 MW-99A 2.73 25.00 -0.07 14.60 -0.0048 D

Average Vertical Gradient of Deep Overburden Wells Compared to Shallow Overburden Wells -0.0805
Average Vertical Gradient of Upward Trending Deep Overburden Wells Compared to Shallow Overburden Wells 0.0010
Average Vertical Gradient of Downward Trending Deep Overburden Wells Compared to Shallow Overburden Wells ■0.0953

NOTES:

NA - Data not available 

U - Upward Hydraulic Gradient 

D - Downward Hydraulic Gradient 

(FT. MSL) - Feet Mean Sea Level

MSL - Elevation data are reported in National Geodetic Vertical Datum (NGVD) of 1929.

Positive Hydraulic Gradients denote an Upward Trending and Negative Hydraulic Gradients denote a Downward Trend. 

Hydraulic Gradients calculated as the ratio of change in water level elevation to the change in bottom of screen elevation.
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•
TABLE 4-3

SUMMARY OF VERTICAL HYDRAULIC GRADIENTS FOR 

DEEP VERSUS SHALLOW OVERBURDEN MONITORING WELLS 

FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

ROUNDS

DEEP OVERBURDEN MONITOIRING WELLS SHALLOW OVERBURDENMONITORING WELLS Change in Change in Vertical Trending of
Monitoring Groundwater Bottom Of Monitoring Groundwater Bottom of Groundwater Bottom of Hydraulic Hydraulic

Well Elevation Well Scfeetl Well Elevation Well Screen Level Well Screen Gradient Gradient
IO 1G-Mar-9S Elevation ID 16-Mar<96 Elevation (FT,) (FT,) 1S-Mar-S4

(FT. MSL} (FT. MSL) (FT. MSL) (FT. MSL) (FT (FT)

MW-28B 2.14 59.00 MW-28 4.14 7:00 -2.00 52:00 -0.0385 D
MW-48B 3.76 28.00 MW-48A 3.74 17.00 0:02 11.00 0.0018 u
MW-50B 3.39 50.30 MW-50 7.73 12.00 -4.34 38.30 -0.1133 D
MW-52B 1.85 28.50 MW-52A 2.26 12.00 •0.41 14.50 -0.0283 D
MW-55B 40.87 21.00 MW-55A 45:56 9.00 •4.69 12.00 -0.3908 D
MW-60B 2.27 45.20 MW-60 4.65 17.00 -2.38 28.20 -0.0844 D
MW-63 1.80 55.50 MW-63A 4.64 16.00 -2.84 39.50 -0.0719 D
MW-76B 5.07 26.00 MW-76A 6:35 13.50 -1.28 12.50 -0.1024 D
MW-79B 2.60 28.00 OB-05A 7.96 9.50 -5.36 18.50 -0.2897 D
MW-90B 1.85 28.00 MW-90A 1.90 18.00 -0.05 10.00 -0.0050 D
MW-97B 1.25 55.00 MW-97A 1.39 35.00 -0.14 20.00 -0.0070 D
MW-98B 2.28 52.00 MW-98A 2.49 33.00 -0.21 19.00 -0.0111 D
MW-99B 1.62 39.60 MW-99A 1.61 25.00 0.01 14.60 U

Avenge Vertical Gradient of Deep Overburden Wells Compared to Shallow Overburden Wells
Average Vertical Gradient of Upward Trending Deep Overburden Wells Compared to Shallow Overburden Wells
Average Vertical Gradient of Downward Trending Deep Overburden Wells Compared to Shallow Overburden Wells

-0.0877
0.0013

•0.1039

Average Overburden Vertical Gradient Values for 3 Novemer 1994 
Average Overburden Vertical Gradient Values for 19 January 1995 
Average Overburden Vertical Gradient Values for 16 March 1995 

Average Overburden Vertical Gradients

•0.0708
■0.0805
-0.0877

•0.0797

NOTES:

NA - Data not available 
U - Upward Hydraulic Gradient 
0 - Downward Hydraulic Gradient

(FT, MSL) - Feet Mean Sea Level
MSL - Elevation data are reported In National Geodetic Vertical Datum (NGVD) of 1929.
Positive Hydraulic Gradients denote an Upward Trending and Negative Hydraulic Gradients denote a Downward Trend. 
Hydraulic Gradients calculated as the ratio of change in water level elevation to the change in bottom of screen elevation.
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TABLE 4-4
SUMMARY OF HORIZONTAL HYDRAULIC GRADIENTS FOR 

BEDROCK MONITORING WELLS 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

NOR1
MONITORI

"HERN
NG WELLS

SOUTHERN
monitoring wells Change In 

Groundwater 
Level 
(FT.)

change in 
Distance 

Between Wells 
(FT.)

Horizontal
Hydraulic
Gradient
3-N0V-94
(FT/FT)

Hydrologic
ZoneMonitoring

Well
ID

Groundwater 
Elevation 
3-Nbv-94 
(FT. MSL)

Monitoring
Well

ID

Groundwater 
Elevation 
3-Nov-94 
(FT. MSL)

MW-49C 6.81 MW-90C _ 2543.75 South
MW-50C 2.02 MW-96C -1.32 3:34 2178.58 0.0015 South
MW-71C 34.13 MW-6C 2.67 31.46 3230.07 0.0097 North/South
MW-74C 50.01 MW-49C 6.81 43.20 3941.36 0.0110 North/South
MW-86C 10.41 MW-50C 2.02 8.39 3690.62 0.0023 North/South

: MW-87C 46.78 MW-6C 2.67 44.11! 3768.76 0.0117 North/South
MW-89C 18.12 MW-6C 2.67 15.45 2528.79 0.0061 North/South
MW-89C 18.12 MW-79C 2.17 15.95 3221.78 0.0050 North/South
MW-90C MW-60C 0.76 — 3592.51 —— South
MW-103C 62.88 MW-50C 2.02 60.86 7848.36 0.0078 North/South
MW-103C 62.88 MW-75C 3.09 59.79 4657.84 0.0128 North/South
MW-103C 62.88 MW-86C 10.41 52.47 4875.03 0.0108 North
MW-105C 59.21 MW-87C 46.78 12.43 2126.81 0.0058 North

Average Bedrock Horizontal Hydraulic Gradient - Southern Zone 
Average Bedrock Horizontal Hydraulic Gradient - Northern A Southern

0.0083
0.001S
0.0083

NOTES:

(FT. MSL) - Feet Mean Sea Level
MSL - Elevation data are reported In National Geodetic Vertical Datum (NGVD) of 1929.
Hydraulic Gradients calculated as the ratio of change in water level elevation to the change in distance between the two wells. 
.......Data not usable do to suspected error in measurement.
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TABLE 4-4
SUMMARY OF HORIZONTAL HYDRAULIC GRADIENTS FOR

BEDROCK MONITORING WELLS
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

NOR1
MONITORI

HERN
NG WELLS

SOUTHERN 
MONITORING WELLS Change in Change In 

Distance 
Between Wells 

(FT.)

Horizontal
Hydraulic
Gradient
19-Jan-95

(FT/FT)

Hydrologic
Zone

Monitoring
Well

ID

Groundwater 
Elevation 
19-Jan-95 
(FT. MSL)

Monitoring
Well

ID

Groundwater 
Elevation 
19-Jan-95 
(FT. MSL)

Groundwater
Level
(FT.)

MW-49C 7.62 MW-90C 1.15 6.47 2543.75 0.0025 South
MW-50C 2.78 MW-96C -0.04 2.82 2178.58 0.0013 South
MW-71C 34.40 MW-6C 2.79 31.61 3230.07 0.0098 North/South
MW-74C 49.11 MW-49C 7.62 41.49 3941.36 0.0105 North/South
MW-86C 10.93 MW-50C 2.78 8.15 3690.62 0.0022 North/South
MW-87C 46.61 MW-6C 2.79 43.82 3768.76 0.0116 North/South
MW-89C 18.46 MW-6C 2.79 15.67 2528.79 0.0062 North/South
MW-89C 18.46 MW-79C 2.52 15.94 3221.78 0.0049 North/SouthMW-90C 1.15 MW-60C 1.70 -0.55 3592.51 -0.0002 South
MW-103C 62.91 MW-50C 2.78 60.13 7848.36 0.0077 North/South
MW-103C 62.91 MW-75C 2.75 60.16 4657.84 0.0129 North/SouthMW-103C 62.91 MW-86C 10.93 51.98 4875.03 0.0107 NorthMW-105C 59.28 MW-87C 46.61 12.67 2126.81 0.0060 North

Average Bedrock Horizontal Hydraulic Gradient - Northern Zone 0.0083Average Bedrock Horizontal Hydraulic Gradient - Southern Zone 0.0012Average Bedrock Horizontal Hydraulic Gradient ■ Northern & Southern 0.0082

NOTES:

(FT. MSL) - Feet Mean Sea Level
MSL - Elevation data are reported in National Geodetic Vertical Datum (NGVD) of 1929.
Hydraulic Gradients calculated as the ratio of change in water level elevation to the change in distance between the two wells.

jbm\WELL_MST\HORZGR.xls
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TABLE 4-4
SUMMARY OF HORIZONTAL HYDRAULIC GRADIENTS FOR 

BEDROCK MONITORING WELLS 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

NORTHERN SOUTHERN
MONITORING WELLS MONITORING WELLS Change In Change in Horizontal Hydrologic

Monitoring Groundwater Monitoring Groundwater Grotihdwater Distance Hydraulic Zone
Well Elevation Well Elevation Level Between Weils Gradient

ID 16-Mar-95 ID 16-Mar-95 (FT.) (FT.) iS-Mar-94
(FT. MSL) (FT. MSL) (FT/FT)

MW-49C 7.78 MW-90C 1.52 6.26 2543.75 0.0025 South
MW-50C 2.75 MW-96C 0.32 2.43 2178:58 0.0011 South
MW-71C 34.47 MW-6C 2.85 31.62 3230:07 0.0098 North/South
MW-74C 49.97 MW-49C 7.78 42.19 3941.36 0.0107 North/South
MW-86C 8.97 MW-50C 2.75 622 3690.62 0.0017 South
MW-87C 46.55 MW-6C 2.85 43.70 3768.76 0.0116 North/South
MW-89C 18.53 MW-6C 2.85 15.68 2528.79 0.0062 North/South
MW-89C 18.53 MW-79C 2.66 15.87 3221.78 0.0049 North/South
MW-90C 1.52 MW-60C 1.73 -0.21 3592.51 -0.0001 South
MW-103C 62:98 MW-50C 2.75 60.23 7848.36 0.0077 North/South
MW-103C 62.98 MW-75C 5.16 57.82 4657.84 0.0124 North/South
MW-103C 62:98 MW-86C 8.97 54.01 4875.03 0.0111 North/South
MW-105C 59.35 MW-87C 46.55 12.80 2126.81 0.0060 North

A verage Bedrock Horizontal Hydraulic Gradient - Northern Zone 0.0060
Average Bedrock Horizontal Hydraulic Gradient - Southern Zone 0.0013
Average Bedrock Horizontal Hydraulic Gradient - Northern C Southern 0.0093

NOTES:

(FT. MSL) - Feet Mean Sea Level
MSL - Elevation data are reported in National Geodetic Vertical Datum (NGVD) of 1929.
Hydraulic Gradients calculated as the ratio of change in water level elevation to the change in distance between the two wells.
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SUMMARY OF VERTICAL HYDRAULIC GRADIENTS FOR 
BEDROCK VERSUS OVERBURDEN MONITORING WELLS 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

ROUND 1

BEDROt

■■z*

HELLS OVERBURDEN MONITORING WELLS Changeln Change In Vertical I Trend of

Monitoring Groundwater Bottom of Monitoring Groundwater Bottom Of Groundwater Bottom of Hydraulic I Hydraulic
Wen Elevation Well Well Elevation Well Screen Level Well Screen Gradient Gradient

ID 3-Nov-94 Elevation ID 3-Nov-94 Elevation (FT) (FT4 3-Nov-94
(FT. MSL) (FT. MSL) (FT. MSL) (FT. MSL) IFT/FT)

MW-47C 7.72 43.00 MW-47A 7.90 12.00 -0.18 31.00 -00058 D
MW-49C 6.81 49.00 MW-49 6.91 17.00 •0.10 32.00 -0.0031 D
MW-50C 2.02 103.30 MW-508 1.78 50.30 0.26 53.00 0.0049 U
MW-59C 9,79 78.00 MW-59 6.85 17.00 2.94 61.00 0.0482 U
MW-60C 0.76 82.00 MW-608 0.26 45.20 0.50 36.80 0.0136 U
MW-6C 2.67 72.25 MW-6 2.61 17.50 0.06 54.75 0.0011 U
MW-74C 50.01 116.00 MW-74B 47.24 68.00 2.77 48.00 0.0577 u
MW-75C 3.09 65.00 MW-75A 4.49 17.50 -1.40 47.50 -0.0295 D
MW-76C 4.63 58.00 MW-76B 4.62 26,00 0.01 32.00 0.0003 - U
MW-86C 10:41 93.33 MW-86A 8.96 18.00 1.45 75.33 0.0192 U
MW-87C 46:78 84,00 MW-87A 51.25 30.00 -4.47 5400 -0.0828 D
MW-88C 39.12 99.00 MW-88A 4609 21.00 -6.97 78.00 -0.0894 D
MW-89C 18.12 69.60 MW-89A 16.88 12.00 -0.76 57.60 -0.0132 D
MW-90C —' 88.00 MW-90B •0.31 28.00 — 60:00 .MW-103C 62.88 9400 MW-103A 60.80 30:00 2:08 64:00 0.0325 U
MW-KMC 59.65 92.00 MW-104A 60.67 40.00 -1.02 52:00 •0.0196 D
MW-105C 59.21 125.50 MW-105A 59.92 46.00 -0.71 79:50 •0.0089 D

Average Vertical Gradient of Bedrock Wells Compared to Overburden Wells -0.0047
Average Vertical Gradient of Upward Trending Bedrock Wells Compared to Overburden Wells 0.0222
Average Vertical Gradient of Downward Trending Bedrock Wells Compared to Overburden Wells •0.0315

NOTES:

N/A - Not Applicable 

U - Upward Hydraulic Gradient 

(FT. MSU - Feat Mean Sea Level 

D - Downward Hydraulic Gradient

........Data not usable do to suspected error in measurement.

MSL - Elevation data are reported in National Geodetic Vertical Datum INGVD) of 1929.

Hydraulic Gradients calculated as the ratio of change in water level elevation to the change In bottom of screen elevation.

Positive Hydraulic Gradients denote an Upward Trend and Negative Hydraulic Gradients denote a Downward Trend.

9.7$ - Due to possible measurement error, this reading is suspect when compared with the other two rounds of GW level monitoring.
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TABLE 4-6
SUMMARY OF VERTICAL HYDRAULIC GRADIENTS FOR

BEDROCK VERSUS OVERBURDEN MONITORING WELLS

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

BEDRCKat MONITORING VHELLS

Monitoring
wot

ID

GroUhtfwater
Elevation 
19-Jan-aS 

(FT, MSL)

Bottom of
Wall

Elevation 
(FT MSL)

MW-47C 8.59 43.00
MW-49C 7.62 49.00
MW-50C 2.78 103.30
MW-59C 5.39 78.00
MW-60C 1.70 82.00
MW-6C 2.79 72.25
MW-74C 49.11 116.00
MW-75C 2.75 65.00
MW-76C 5.30 58.00
MW-86C 10.93 93.33
MW-87C 46.61 84.00
MW-88C 39.04 99.00
MW-89C 18.46 69.60
MW-90C 1.15 88.00
MW-103C 62.91 94.00
MW-104C 59.41 92.00
MW-105C 59.28 125.50

ROUND2

MW-47A
MW-49
MW-50B
MW-59
MW-60B
MW-S
MW-74B
MW-75A
MW-76B
MW-86A
MW-87A
MW-88A
MW-89A
MW-80B
MW-103A
MW-104A
MW-10SA

8.24
7.80
3.79
7.30
2.52
3.71

46.92
2.23
5.57
9.18

50.94
46.10

21.22
1.94

61.01
59.73
59.40

OVERBURDEN MONITORING WELLS

Monitoring:
Well

ID

:GrdVndwitel- 
Elevation 
19-Jan-96 
(FT. MSL)

Bottom of 
Well Screen 

Elevation 
(FT.MSL)

Average Vertical Gradient of Bedrock Wells Compared to Overburden Wells
Average Vertical Gradient of Upward Trending Bedrock Wells Compared to Overburden Wells
Average Vertical Gradient of Downward Trending Bedrock Wells Compared to Overburden Wells

12.00
17.00
50.30
17.00 
45.20 
17.50

68.00 
17.50 
26.00 
18.00
30.00

21.00 
12.00 
28.00
30.00
40.00
46.00

Change in 

-Groundwater:: 

Level 
(Ft.)

Change In 

Bottom of 
Well screen 

(Ft.)

0.35
•0.18

-1.01
-1.91
-0.82
-0.92
2.19
0.52

•0.27
1.75

-4.33
-7.06
-2.76
-0.79
1.90

-0.32

-0.12

31.00
32.00
53.00
61.00 

36.80 
54.75
48.00
47.50
32.00 
75.33
54.00
78.00 
57.60
60.00
64.00
52.00
79.50

Vertical

Hydraulic
Greifient
19-J«n-9E:

IFT/FT)

0.0113
-0.0056
-0.0191
-0.0313
-0.0223
-0.0168
0.0456
0.0109

-0.0084
0.0232

-0.0802
-0.0905
-0.0479
-0.0132
0.0297

-0.0062
-0.0015

-0.0131
0.0242

-0.0266

Trend of

Hydraulic:
Gradient

U

D

D

D

D

D
U

U

D

U

D

D

D

D

U

D

D

NOTES:

N/A - Not Applicable 

U - Upward Hydraulic Gradient 

(FT. MSL) - Feet Mean Sea Level 

D - Downward Hydraulic Gradient

........Data not usable do to suspected error in measurement.

MSL - Elevation data are reported in National Geodetic Vertical Datum INGVDI of 1929.

Hydraulic Gradients calculated as the ratio of change in water level elevation to the change in bottom of screen elevation.

Positive Hydraulic Gradients denote an Upward Trend and Negative Hydraulic Gradients denote a Downward Trend.

9.79 - Due to possible measurement error, this reading is suspect when compared with the other two rounds of GW level monitoring.
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SUMMARY OF VERTICAL HYDRAULIC GRADIENTS FOR 
BEDROCK VERSUS OVERBURDEN MONITORING WELLS 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

Rounds i
bedrgk«k monitoring wells OVERBURDEN MONITORING WELLS Change in Change In Vertical Trend of

Monitoring Groundwater Bottom of Monitoring Groundwater Bottom of Groundwater Bottom of Hydraulic Hydraulic
Weg Elevation Well Well Elevation Well Screen Level Well Screen Gradient Gradient

ID 16-Mar-96 Elevation ID lB-Mar-96 Elevation (FT.) (FT.) 16-Mar-94
[FT, MSL) [FT, MSL* [FT, MSL) (FT-MSL} IFTiFTJ

MW-47C 8.91 43.00 MW-47A 8.29 12.00 0.62 31.00 0,0200 U
MW-49C 7.78 49.00 MW-49 7.95 17.00 -0.17 32.00 -0,0053 D
MW-50C 2.75 103.30 MW-50B 3.39 50.30 •0.64 53.00 -0.0121 D
MW-59C 5.38 78.00 MW-59 7 39 17.00 •2.01 61.00 -0.0330 D
MW-60C 1.73 82.00 MW-60B 2.27 45.20 •0.54 36.80 -0.0147 D
MW-6C 2.85 72.25 MW-6 378 17150 -0.93 54.75 -0,0170 D
MW-74C 47.97 116.00 MW-74B 49.06 4 68:00 -1.09 48.00 -0.0227 D
MW-75C 5.16 65.00 MW-75A 525 17:50 -0.09 47.50 -0.0019 D
MW-76C 5.50 58.00 MW-76B 5.07 26.00 0.43 32.00 0.0134

U I

MW-86C 8.97 93.33 MW-86A 9.18 18.00 •021 75.33 -0.0028 ° B
MW-87C 46.55 84.00 MW-87A 51.05 30.00 -4.50 54.00 -0.0833 D
MW-88C 39.15 99.00 MW-88A 46.13 21.00 •6.98 78.00 -0.0895 D
MW-89C 18.53 69.60 MW-89A 21.56 12.00 -3.03 57.60 -0.0526 D
MW-90C 1.52 88.00 MW-90B 1.85 28.00 -0.33 60.00 -0.0055 D
MW-103C 62.98 94.00 MW-103A 61,37 30.00 1.61 64.00 0.0252 U
MW-KMC 59.30 92.00 MW-104A 59.87 40.00 -0.57 52.00 -0.0110 D
MW-105C 59.35 125.50 MW-105A 59.45 46.00 -0.10 79.50 -0.0013 D

Average Vertical Gradient of Bedrock Welle Compared to Overburden Wells -0.01T3
Average Vertical Gradient of Upward Trending BedrockWetts Compared to Overburden Wells 0.0195
Average Vertical Gradient of Downward Trending Bedrock Wells Compared to Overburden Wells •0.0252

Average Bedrock to Overburden Vertical Gradient Values for 3 Novemer 1994 -0.0047
Average Bedrock to Overburden Vertical Gradient Values for 19 January 1995 •0.0131
Average Bedrock to Overburden Vertical Gradient Values for 16Mareh 1995 -0.01T3
Average Bedrock to Overburden Vertical Gradients ■0.011T

NOTES:

N/A - Not Applicable 

U • Upward Hydraulic Gradient 

(FT. MSL) - Feet Mean Sea Level 

D - Downward Hydraulic Gradient

— - Data not usable do to suspected error in measurement.

MSL • Elevation data are reported in National Geodetic Vertical Datum (NGVD)of 1929.

Hydraulic Gradients calculated as the ratio of change in water level elevation to the change in bottom of screen elevation.

Positive Hydraulic Gradients denote an Upward Trend and Negative Hydraulic Gradients denote a Downward Trend.

9.7B - Due to possible measurement error, this reading is suspect when compared with the other two rounds of GW level monitoring.
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TABLE 4-6
SUMMARY OF SURFACE WATER VERSUS GROUNDWATER ELEVATIONS 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

STAFF
Gauge

I.D.

DRAINAGE

AREA
SIJRFACEWA 

ELEVATIOI 
(FT MSL)

TER
tl

MONITORING
WELL 

, LD.

HYDROLOGIC

UNIT
SCREENED

Groundwater

elevation

(FT MSL)

HEAD DIFFERENCE 

SURFACE WATER vs 

GROUNDWATER ELEVATIONS

COMMENTS

Round 1 

fl-D
Round 2

(HD
Round 3 

(HD
Round 1 Round 2 Rounds Round 1 Round 2 Rounds Round 1 Round 2 Round 3

SG-10 2 -0.41 3.63 0 23 MW-98A LS 1.70 3.30 2.49 -2.11 033 -2.26 G L G
SG-10 2 -0.41 3.63 0.23 MW-98B LS 1.68 3.24 2.28 -2.09 0.39 -2.05 G L G
SG-10 2 -0.41 3.63 023 ; MW-99A LS 1.59 2.73 1.61 -2.00 0.90 -1.38 G L G
SG-10 2 -0.41 3.63 0.23 MW-99B LS 1.60 2.66 1.62 -2.01 0:97 -1.39 G L

G I
SG-11 2 2:04 3.74 2.05 MW-66 LS 1.69 4.19 1.96 0.35 -0.45 0.09 L G L 8
SG-11 2 2.04 3.74 2.05 MW-21 LS 2.62 4.47 3.45 -0:58 -0.73 -1.40 G G

G |
SG-15 2 3.49 4.06 3.23 MW-19 LS 3.21 4.15 3.74 0:28 -0.09 -0.51 L G G
SG-15 2 3.49 4:06 3.23 MW-42A LS 6.87 7.49 5.53 -3.38 -3.43 -2.30 G G G
SG-12 3 29.04 28.83 28.84 MW-EPA-2A NA 41.76 42.47 42.95 -12.72 -13.64 -14.11 G G G
SG-14 : 3 21.01 20.69 20.66 MW-8 LS 28.30 28.44 28.39 -7.29 -7.75 -7.73 G G G
SG-14 3 21:01 20.69 20.66 MW-7 LS 26:09 26.39 26.41 -5.08 -5.70 -5.75 G G G
SG-2 3 -1.10 2.80 NA MW-100A US 4.11 5.74 5:91 -5.21 -2.94 NA G G NA
SG-2 3 -1.10 2.60 NA MW-62 LS -2:95 -2.21 -2.91 1.85 5.01 NA L' L NA
SG-6 3 0.46 2.31 0.07 MW-62 LS -2.95 -2.21 -2.19 3.41 4.52 2.26 L L L
SG-16 4 3.46 3.47 3.45 MW-79B LS 2.10 2.58 2.60 1.36 0.89 0:85 L L L
SG-7 4 3.11 3.56 3.35 MW-93A LS 0.19 0.89 1.08 2.92 2:67 2.27 L L L
SG-7 4 3.11 3.56 3.35 MW-93B LS 0.05 087 0.93 3:06 2.69 2.42 L L L
SG-8 4 3.14 3.71 3.55 MW-28B LS -1.96 2.33 2.14 5.10 1.38 1.41 L L L
SG-8 4 3:14 3.71 3.55 MW-28B LS -1.96 2:33 2.14 5.10 1.38 1.41 L L L
SG-1 5 1.09 NA 3.36 MW-60B LS 0.26 2:52 2.27 0.83 NA 1.09 L NA LSG-13 6 1.68 2.19 2.12 MW-90A LS -0.29 1.93 1.90 2.17 0.26 0.22 L L L
SG-13 6 1.88 2.19 2.12 MW-90B LS -0.31 1.94 1.85 2.19 0.25 0.27 L L LSG-5 6 1.89 2.10 2.26 MW-54 MM/LS 094 1.24 1.33 0.95 0.86 0.93 L L L
SG-4 6 -3.56 -2.43 -1.14 MW-91A LS 1.44 2.04 1.91 -5.00 -4.47 -3.05 G G G
SG-4 6 -3.56 -2:43 -1.14 MW-91B LS 1:36 2.39 2:31 -4.92 -4.82 -3.45 G G G

Notes: US - Upper Sand

LS - Lower Sand
MM - Meadowmat

L - Losing Stream
NA - Not Available

G - Gaining Stream
FT MSL - Feet Mean Sea Lever

Round 1 - Measured on 3 November 1994
Round 2 - Measured on 19 January 1995
Rounds - Measured on 16 March 1995

(LT): Water level measurements collected during low tide.
(HD: Water level measurements collected during high tide.

WBK - Weathered Bedrock Group (Raritan Fire Clay and Weathered Bedrock) 

Elevation data are reported in National Geodetic Vertical Datum (NGVD) of 1929.
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TABLE 4-7
SUMMARY OF TIDAL INFLUENCE INVESTIGATION: 

TIDALLY INFLUENCED MONITORING WELLS AND STAFF GAUGES 

ROUND 1 AND ROUND 2 

FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

LOCATION ROUND ! MONITORING EVENT- JANUARY 19.11*95 ................ ROUND 2 MONITORING EVENT MARCH 16,1995 DISTANCE FROM 
NEAREST SURFACE

Maximum 
Eleyatlon 
(Ft. MSL)

Minimum
Elevation

I (Ft MSL)

1 Average 
Water Level 

(Ft MSL)

I Tefal
Deflection

I m

I Tidal
Efficiency

Maximum 
Elevation 
(Ft MSL)

1 Minimum
I Elevation 

(Ft. MSL)

I Average
I Water Level 

(Ft. MSL)

Total
- -. Deflection 

(FI 1

Tidal
Efficiency (1)

WAfER BODY (2)

MW-90A 2.090 1.908 2.000 0.18 86.53% 2.006 1.824 1.909 0.18 52.17% 50 ft. from SG-13
MW-91A NA NA NA NA NA 3.113 1.441 2.452 1.67 23.39% 100 ft. from SG-4MW-93A 1.132 0.815 0.947 0.32 4.53% 1.093 0.948 1.034 0.15 2.07% 2250 ft. from SG-2MW-94A NA NA NA NA NA 1.810 1.709 1.757 0.10 5.07% 250 ft. from SG-9
MW-98A 1.317 -0:990 -0.024 2.31 26:67% NA NA NA NA NA 437.5 ft. from SG-2MW-99A 3.085 1.871 2.495 1.21 21.69% 1.742 1.486 1:594 0:26 4.78% 750 ft. from SG-10

MW-50C 2.980 2.700 2.857 0.28 3:74% 2.828 2.719 2.775 0.11 1.70% 1100 ft. from SG-2
MW-60C 1.808 1.583 1.707 0.23 3.31% 1:815 1 590 1.687 0.23 3:58% 250 ft. from SG-2MW-76C 5.420 5.268 5 315 0.15 1.75% 5.508 5.486 5.498 0.02 0.28% 4875 ft. from SG-2MW*79C 2.609 2.495 2:531 0.11 1.25% 2.679 2.651 2.664 0.03 0.45% 4825 ft. from SG-2
MW-96C 0.316 -0.486 -0.168 0.80 7.70% -0.435 -0.870 -0.677 0.44 6.73% ; 437.5 ft. from SG-2

SG-2 4.433 -1.677 0:978 6.11 100.00% NA NA NA NA 100.00% Raritan River
SG-4 -2.426 -4.897 -3.096 2.47 34.17% -1.093 -4.300 -2.231 3.21 69.27% West DitchSG-5 2.191 1.973 2.078 0.22 3.04% 2.414 2.017 2.221 0.40 5.57% Old Red Root Creek
SG-6 NA NA NA NA NA 0.281 -1.852 -0.839 2.13 40 60% Red Root Creek
SG-8 3.4Q0 3.540 0.89 5.33% 3.809 3.289 3.448 0.52 7.65% Central Ditch
SG-9 3:219 1.000 2.212 2.22 34.90% 1.031 -0.778 -0:028 1.81 36.66% Red Root CreekSG-10 3:915 -0.561 1.502 4:48 85.94% 0.244 0.204 0.227 0.04 0.49% Black Ditch
SG-11 3.987 1.222 2.279 2.77 50.68% 2.085 2.008 2:050 0.08 1.15% Black Ditch
SG-13 2.267 2:040 2.154 0:23 3.14% 2.255 1.873 2:070 0:38 5.44% Old Red Root Creek
SG-15 4.442 3.243 3.452 1.20 16:16% 3.365 3.221 3:246 0.14 1.35% Black Ditch
SG-16 3.510 3.459 3.468 0.05 0.29% 3.502 3:448 3:470 0:05 0:85% Area 8 PondSG-17 2.963 2.872 2.883 0.09 0.82% 2.917 2.868 2 894 0.05 0:84% Dl^e^oo^reel^^^^

Notes:
(1) Tidal efficiencies are calculated with respect to an estimated SG-2 standard deviation.
(2) The shortest distance from the Monitoring Well to the coresponding surface water body is reported: The Staff Gauge listed is located on the surface water bodv 
Ft. MSL • Feet Mean Sea Level
Elevation data are presented in National Geodetic Vertical Datum (NGVD) of 1929.
NA - Not Available due to malfunction of Well Sentinel during Tidal Influence Investigation.
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TABLE 4-8
SUMMARY OF TIDAL INFLUENCE INVESTIGATION: 

MONITORING WELLS INFLUENCED BY BAROMETRIC PRESSURE 

ROUND 1 AND ROUND 2 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

LOCATION ROUND
i J/

1 MONITORING EVENT 
iNUARY 19.1995

ROUND 2 MONITORING EVENT
I MARCH 16.1995

| Average 
Water Level 

I...MMSU

Total ||
Deflection if

iPtj I
Barometric::
Efficiency:::

Average 
Water Level 

! (Ft, MSL1

| Total j
Deflection

1 fft.1

Barometric:
Efficiency

MW-50A 8.734 0.17 15.87% 7.756 0.16 35:58%
MW-60 4.873 0.29 25.60% 4.680 0.15 I 26.77%
MW-61 4.190 0.39 34.60% 4.109 0.14 28:06%
MW-76B 5:655 0.52 47.57% 5.114 0.19 40:65%
MW-77A NA NA NA 6.129 0.19 45.60% :
MW-79B 2.618 0.21 18.52% 2.621 0:08 17.33%
OB-05A NA NA NA 8.022 0.33 188.33%
MW-80A 3:246 0.13 I 11.09% 3.389 0.08 I 14.31%

Notes:

Ft. MSL • Feet Mean Sea Level
Elevation data are presented in National Geodetic Vertical Datum (NGVD) of 1929.
NA - Not Available due to malfunction of Well Sentinel during Tidal Influence Investigation.
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TABLE 5-1
198811989 O'BRIEN & GERE GROUNDWATER ANALYTICAL DATA 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

MONITORING WELL: MW-4 MW-5 MW-6 MW-7 MW-8 MW-8QA MW-9 MW-10
1 NJDEP GWQS

VOCs(ug/L)

1,1-Dlchloroethane 220.0 NO ND ND ND ND ND ND 701.1-Dichloroethylene 26.0 ND ND ND ND ND ND ND 2Benzene 16.0 ND ND ND ND ND ND NDMethylene Chloride NO ND ND ND ND 2.0 NO ND
trans-1,2-Oichloroethylene NO ND ND ND 6.0 8 0 4 0 NDTrichloroethylene 380.0 ND ND 5.0 170:0 170.0 3.0 ND 1

TOTAL VOCs 642.0 ND ND 5.0 178.0 180.0 7.0 ND

TPHCs (mg/L) 5 <1 <1 <1 <1 <1 <1 <1 NN

METALS (mg/L)

Arsenic <0.01 <0.01 0:04 <0.01 <0.01 NA <0.01 <0.01 0.008Barium <0.2 <0.2 <0.2 <0.2 <0.2 NA <0.2 <o ? 2Cadmium <0.005 <0.005 <0.005 <0.005 <0.005 NA <0.005 <0.005 0004Chromium <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01 0.011 0.1Lead 0:009 0.014 <0.005 <0.005 <0.005 NA 0.006 <0.CK)5 0.01Mercury <0.0002 <0.0002 <0.0002 <0:0002 <0.0002 NA <0.0002 <0.0002 i 0,003Selenium <0.05* <0.005 <0.005 <0.005 <0.005 NA <0.005 <0:005 0.05Silver <0:01 <0.01 <0.01 <0.01 <0.01 NA <0.01i <0.01 NCA

EXPLOSIVES (mg/L)

1,3,5-TNB <0.56 <0.56 <5.60 <0.56 <0.56 NA <0.56 <0.56 NCA1,3-DNB <0.61 <0.61 <6.10G <0.61 <0.61 NA <0.61 <0.61 NCA2,4,6-TNT <0.78 <0.78 <0.78 <0:78 <0.78 NA <0.78 <0.78 NQA2,4-DNT <0.60 <0:60 <0.60 <0.60 <0.60 NA <0.60 <0.60 0,012,6-DNT <0.55 <0:55 <0:55 <0.55 <0.55 NA <0.55 <0.55 0101HMX
Nitrobenzene

<1.30
<1.13

<1.30
<1.13

<13.0G 
<11.3G

<1.30
<1.13

<1.30
<1.13

NA
NA

<1.30
<1.13

<1,30
<1.13

NCA
NCARDX <0.63 <0.63 <6.30 G <1.23 G <0.63 NA <0:63 <0.63 NCATetryl <0:66 <0.66 <0.66 <0.66 <0.66 NA <0.66 <0.66 NCA

Notes: See Page 4 of 4.
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TABLE 5-1
1988/1989 O BRIEN & GERE GROUNDWATER ANALYTICAL DATA

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

MONITORING WELL; MW-11 MW-12 MW-13 MW-14 MW-15 MW-15QA MW-16 MW-17 INJDEPGWQS

VOCs (ug/L)

1,1-Dlchloroethane 
1,1 -Dichloroethylene 
Benzene
Methylene Chloride 
trans-1,2-Dlchloroethylene 
Trichloroethylene

TOTAL VOCs

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

TPHCs (mg/L)

METALS (mg/L)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

<0.01
<0.2

<0.005
<0.01

<0.05*
<0.0002

<0.005
<0.01

<0.01
<0.2

<0.005
0.048

<0.05*
<0.0002
<0.005

<0.01

EXPLOSIVES (mg/L)

1.3.5- TNB
1.3- DNB
2.4.6- TNT
2.4- DNT
2.6- DNT 
HMX
Nitrobenzene
RDX
Tetryl

<0.56 
<0.61 
<0.78 
<0.60 
<0.55 

<13.0 G 
<1.13 

<6.30 G 

<0.66

<0.56
<0.61
<0.78
<0.60
<0.55
<1.30
<1.13
<0.63
<0.66

ND
ND
ND
ND

18.0
43.0

61.0

<0.01
<0.2

<0.005
<0.01
0.005

0.0004
<0.005

<0.01

<1.12G 
<0.61 
<0.78 
<0.60 
<0.55 

<39.6 G 
<1.13 

<6.30 G 

<0.66

ND
ND
ND
ND
ND
6.0

6.0

<1

<0.01
<0.2

<0.005
0.014

<0.05*
<0.0002
<0.005

<0.01

<56.0
<0.61
<0.78
<0.60
<0.55
<1.30
<1.13
<0.63
<0.66

ND
ND
ND
ND
ND
ND

ND

<0.01
<0.2

<0.005
<0.01

<0.005
<0.0002

<0.05*
<0.01

<56.0 
<61.0 
<78.0 
<60.0 
<55.0 

<13000 G 
<113 

<63.0 
<66.0

ND
ND
ND
ND
ND
ND

ND

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

ND
ND
ND
ND
ND
ND

ND

<1

<0.01
<0.2

0.011
0.031

<0.05*
<0.0002
<0.005

<0.01

<0.56 
<0.61 
<0.78 
<0.60 
<0.55 

<13.0 G 
<1.13 
<0.63 

1.54

ND
ND
ND
ND
ND
ND

ND

<0.01
<0.2

<0.005
<0.01
0.016

<0.0002
<0.005

<0.01

3.93
<0.61
<0.78
<0.60
<0.55
<1.30
<1.13
<2.09
<0.66

70
2
1
2

100
1

NN

0.008
2

0.004
0.1

0.01
0.002

0.05
NCA

NCA
NCA
NCA
0.01
0.01
NCA
NCA
NCA
NCA

Notes: See Page 4 of 4.
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TABLE 5-1
1988/1989 O BRIEN & GERE GROUNDWATER ANALYTICAL DATA 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

MONITORING WELL- MW-18 MW-19 MW-20 MW-21 MW-22 MW-25 MW-26 MW-27 NJDEP GWQ3

VOCs (ug/L)

1,1 -Dlchloroethane 
1,1 -Dichloroethylene 
Benzene
Methylene Chloride 
trans-1,2-Oichloroethylene 
Trichloroethylene

TOTAL VOCs

ND
NO
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

70
2

1
2

100

1

TPHCs (mg/L) <1 <1 NN

METALS (mg/L)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

<0.01
<0.2

<0.005
0.023

<0.005
<0.0002
<0.005

<0.01

<0.01
<0.2

<0.005
<0.01

<0.005
<0.0002
<0.005
<0.01

<0.01
<0.2

<0.005
0.035

<0.005
<0.0002

<0.005
<0.01

<0.01
<0.2

<0.005
0.020

<0.05*
<0.0002

<0.005
<0.01

<0.01
<0.2

<0.005
<0.01

<0.005
<0.0002
<0.005

<0.01

<0.01
<0.2

<0.005
0.01

<0.005
<0.0002

<0.005
<0.01

<0.01
<0.2

<0.005

0.01
<0.005

<0.0002
<0.005

<0.01

0.02
<0.2

<0.005
<0.01

<0.005
<0.0002

<0,05*
<0.01

0.008

2
0.004

0.1
0.01

0.002
0.05
NCA

EXPLOSIVES (mg/L)

1,3,5-TNB
1.3- DNB 
2,4i6-TNT
2.4- DNT 
2.&-DNT 
HMX
Nitrobenzene
RDX
Tetryl

<0.56
<0.61
<0.78
<0.60
<0.55
<1.30
<1.13
<0.63
<0.66

<1.12 G 
<061 
<0.66 
<0.60 
<0.55 

1.43 
<1.13 
<0.63 
<1.13

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

<0.56
<0.61
<0.78
<0.60
<0.55
<1.30
<1.13
<0.63
<0.66

<0.56
<0.61
<0.78
<0.60
<0.55
<1.30
<1.13
<0.63
<0.66

<0.56
<0.61
<0.78
<0.60
<0.55
<1.30
<1.13
<0.63
<0.66

NCA
NCA
NCA
041

0.01
NCA
NCA
NCA
NCA

Notes: See Page 4 of 4.
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TABLE 5-1
1988/1989 O BRIEN & GERE GROUNDWATER ANALYTICAL DATA

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

MONITORING WELL: MW-28 MW-29 MW-30 : MW-31 MW-34 MW-36 • '/'MW-37' ■ NJDEPGWGS

VOCs (ug/L)

1,1-Dlchloroethane ND ND ND ND ND ND ND ND 701,1 -Dichloroethylene ND ND ND ND ND ND ND NDBenzene ND ND ND ND ND ND ND NDMethylene Chloride ND ND ND ND ND ND ND ND
trans-1,2-Dichloroethylene ND ND ND 17.0 ND ND ND NDTrichloroethylene ND ND ND 250.0 ND ND ND ND 1
TOTAL VOCs ND ND ND 267.0 ND ND ND ND

TPHCs (mg/L) <1 <1 <1 <1 <1 <1 <1 <1 NN

METALS (mg/L)

Arsenic <0.1* 0.02 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 0.008Barium 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 2Cadmium <0.008 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.004Chromium 0.03 0.02 0.02 0.010 0.020 0.011 0.026 0.010 o.tLead <0.05* 0.011 0.011 <0.005 <0.05* <0.005 0.007 <0.005 0.01 B
Mercury <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 o on?Selenium <0.05* <0.05* <0.05* <0.005 <0.005 <0.005 <0.005 <0.005 0.05Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NCA

EXPLOSIVES (mg/L)

1,3,5-TNB <5.6 <5.6 <5.6 <0.56 <0.56 <0.56 <0.56 <0.56 NCAf ,3-DNB <6.1 <6.1 <6.1 <0.61 <0.61 <0.61 <0.61 <0.61 NCA2,4,6-1NI <7.8 <7.8 <7.8 <0.78 <0.78 <0.78 <0.78 <0.78 NCA2,4-DNT <6.0 <6.0 <6.0 <0.60 <0.60 <0.60 <0.60 <0.60 0 012,6-DNT <5.5 <5.5 <5.5 <0.55 <0.55 <0.55 <0.55 <0.55 0.01HMX
Nitrobenzene

<13
<11.3

<13
<11.3

<13
<11.3

<1.30
<1.13

<1.30
<1.13

<13.0 G 
<1.13

<1.30
<1.13

<1.30
<1.13

NCA
NCARDX <6.3 <6.3 <6.3 <0.63 <0.63 <0.63 <0.63 <0.63 NCATetryl <6.6 <6.6 <6.6 <0.66 <0.66 <0.66 <0.66 <0.66 NCA

Notes: NA: Not analyzed
ND: Not Detected
NN: None Noticeable
J: Estimated value below MDL
<: Less than the number indicated
NCA: No current criteria available

VOCs: Volatile organic compounds 
TPC: Total petroleum hydrocarbons
G: Indicates elevated detection limit due to sample interference.

: The detection limit has been raised due to the presence of matrix interferences.
B: Analyte also found in method blank Indicating possible/probable lab blank contamination

OBGGWTB1.XLS
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TABLE 5-2
1992 DAMES & MOORE GROUNDWATER ANALYTICAL DATA 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

MONITORING WELL: MW-6 W-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 NJDEPGWQS

VOCs (ug/L)

1.1.1- TCA
1,1,2,2-Tetrachloroethane
1.1- DCA
1.2- DCA
1.2- DGE-total 
Acetone 
Benzene
Bromodichloromethane
Chlorobenzene
Chloroethane
Chloroform
Ethylbenzene
TCE
Tetrachloroethene 
Toluene 
Vinyl chloride 
Xylenes (Total)

TOTAL VOCS

BNAs (ug/L)

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND 5.2
ND ND
ND ND
ND ND
ND ND

ND 5.2

ND ND
ND ND
ND ND
ND ND
7.3 12.0
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

130.0 ND
ND ND
ND ND
ND ND
ND ND

137.3 12.0

ND ND
ND 3.7
ND 5.0
ND 12.0
ND 18.0
ND ND
ND 4.6
ND ND
ND 38.0
ND ND
ND ND
ND ND
ND 11.0
ND ND
ND ND
ND 11.0
ND ND

ND 103.3

ND ND
ND ND
ND ND
ND ND
ND 120:0
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND 310.0
ND 23.0
ND ND
ND 15.0
ND ND

ND 468.0

ND 30
ND 2
ND 70
ND 2
ND 10
ND 700
ND 1
ND 1
ND 50
ND NCA
ND 6
ND 700
5:4 1
ND 1
ND 1000
ND 5
ND 40

5.4 500

1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dlchlorobenzene 
2-Chlorophenol 
Bis(2-ethylhexyl)phthalate 
Diethyl Phthalate 
Isophorone 
Naphthalene
Phenol

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
1.0
ND
ND
ND

ND
ND
ND
ND

1.0
ND
ND
ND
ND

ND ND
ND ND
ND ND
ND ND
2.3 3:3
ND ND
ND ND
ND ND
ND ND

15.0 ND
ND , ND
4.2 ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

ND ND
ND ND
ND ND
ND ND
6:2 2.7
ND ND
ND ND
ND ND
ND ND

TOTAL BNAs ND 1.0 1.0 2.3 3:3 19.2 ND 6.2 2.7

600
600
75
40
30

5000
100

NCA
4000

NCA

Notes: See Page 12 of 12.
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TABLE 5-2
1992 DAMES & MOORE GROUNDWATER ANALYTICAL DATA

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

MONITORING WELL: MW-6 MW-7 MW-9 , MW-io,
t-- - vs

MW-11 MW-12
Mh,

N JDEP GWQS

PESTICIDES (ug/L)

BHC, A ND ND ND ND ND ND ND ND ND 0.02
BHC, B ND ND ND ND ND ND ND ND ND 0.2
DDT. PP ND ND ND ND ND ND ND ND ND 0.1

METALS (ug/L)

Arsenic 8.6 10.7 ND 12.8 42.7 3.6 ND 2.8 ND 8
Barium 124 29 89 77 47.9 84 35 60 68 2000
Cadmium ND ND ND ND ND ND ND ND ND 4
Chromium ND ND ND 8 ND ND ND 9.7 ND 100
Lead ND 9.2 3.2 11 ND ND 2.8 3.1 2 10
Mercury ND ND ND ND ND ND ND ND ND 2
Selenium ND ND ND ND ND ND ND ND 2.2 50
Silver ND ND ND ND ND ND ND ND ND NCA
Cyanide NA NA NA NA NA NA NA NA NA 200

EXPLOSIVES (ug/L)

1,3,5-trinitrobenzene ND ND ND ND ND ND ND ND ND NCA
1,3-Dinitrobenzene ND ND ND ND ND ND ND ND ND NCA
2,4-Dinitrotoluene ND ND ND ND ND ND ND ND ND 10
HMX ND ND ND ND ND ND ND ND ND NCm
Nitroglycerin ND ND ND ND ND ND ND ND ND NCA
PETN ND ND ND ND ND ND ND ND ND NCA
RDX ND ND ND ND ND ND ND ND ND NCA
Thiodiglycol ND ND ND ND ND ND ND ND ND NCA

Notes: See Page 12 o(12.

D&MGWDAT.XLS 5/28/96 2 of 12



TABLE 5-2
1992 DAMES & MOORE GROUNDWATER ANALYTICAL DATA 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

MONITORING WELL: MW-16 MW-16 MW-17 MW-16 MW-1B MW-20 MW-21 MW-22 MW-2S NJDEPGWQS

VOCs (ug/L)

1.1.1- TCA
1,1,2,2-Tetrachloroethane
1.1- DCA
1.2- DCA
1.2- DCE-total 
Acetone 
Benzene
Bromodichloromethane
Chlorobenzene
Chloroethane
Chloroform
Ethylbenzene
TCE
Tetrachloroelhene 
Toluene 
Vinyl chloride 
Xylenes (Total)

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND i ND
ND ND
ND ND
ND ND
ND ND
ND ND

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

30
2

70
2

10
700

1
1

50
NCA

6
700

1
1

1000
5

40
TOTAL VOCs

BNAs (ug/L)

ND ND ND ND ND ND ND ND ND 500

1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene 
2-ChlOrophenol 
Bis(2-ethylhexyl)phthalate 
Diethyl Phthalate 
Isophorone 
Naphthalene
Phenol

TOTAL BNAs

ND ND
ND ND
ND ND
ND ND
3.9 ND
ND ND
ND ND
ND ND
ND ND

3.9 ND

ND
ND
ND
ND
6.0
ND
ND
ND
ND

6.0

ND ND
ND ND
ND ND
ND ND
4.0 ND
ND ND
ND ND
ND ' ND
ND ND

4.0 ND

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

ND ND

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

ND ND

600
600
75
40
30

5000
100

NCA
4000

NCA

Notes: See Page 12 of 12.
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TABLE 5-2
1992 DAMES & MOORE GROUNDWATER ANALYTICAL DATA

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

MONITORING WELL: MW-16 MW-16 MW-17 MW-16 MW-16: MW-20 MW-21 MW-22 MW-25 NJDEPGWQS

PESTICIDES (ug/L)

BHC, A
BHC.B
DDT, PP

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

0.02
0.2
0.1

METALS (ug/L)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Sliver
Cyanide

13.1
124

5 
ND

6 
ND 
ND 
ND
NA

7.1
27

ND
ND
ND
ND
ND
ND
ND

6.5
32

ND
23

3.5 
ND 
ND
ND
NA

ND
37

ND
ND

3
ND
ND
ND
NA

ND
38.7

ND
ND
ND
ND
ND
ND
NA

2.9
52.5 

ND
23.5

6.4
ND
ND
ND
NA

ND
19.5
ND
ND
ND
ND
ND
ND
NA

ND
71.3
ND
ND
2.1
ND
ND
ND
NA

18.8
22

ND
ND
ND
ND
ND
ND
ND

8
2000

4
100

10
2

50
NCA
200

EXPLOSIVES (ug/L)

1,3,5-trinitrobenzene
1.3- Dinitrobenzene
2.4- Dinitrotoluene
HMX
Nitroglycerin
PETN
RDX
Thiodiglycol

ND
0.695

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

22.1
ND
ND
ND

ND
ND

4.77
ND
ND
ND
ND
ND

ND
0.735

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

22.3

ND
ND
ND
ND
ND
ND
ND
ND

0.551
ND
ND

12.8
ND
ND

1.64
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

5.68

NCA
NCA

10
NCA
NCA
NCA
NCA
NCA

Notes: See Page 12 of 12.
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TABLE 5-2
1992 DAMES & MOORE GROUNDWATER ANALYTICAL DATA 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

MONITORING WELL- MW-28 MW-27 MW-28 MW-29 MW-30 MW-31 MW-34 MW-40 MW-42A NJDEP GWQS

VOCe (ug/L)

1,1,1-TCA ND ND ND ND ND ND ND ND ND 30
1,1,2,2-Tetrachloroethane ND ND ND ND ND ND ND ND ND 2
1,1-DCA ND ND ND ND ND ND ND ND ND 70
1,2-DCA ND ND ND ND ND ND ND ND ND 2
1,2-DCE-total ND ND ND ND ND 9.6 ND 4.3 ND 10
Acetone ND ND ND ND ND ND ND ND ND 700
Benzene ND ND ND ND ND ND ND ND ND 1
Bromodichloromethane ND ND ND ND ND ND ND ND ND 1
Chlorobenzene ND ND ND ND ND ND ND ND ND 50
Chloroethane ND ND ND ND ND ND ND ND ND NCA
Chloroform ND ND ND ND ND ND ND ND ND 6
Ethylbenzene ND ND ND ND ND ND ND ND ND 700
TCE ND ND ; ND ND ND 130.0 ND 9:0 ND 1
Tetrachloroethene ND ND ND ND ND ND ND 3:5 ND 1
Toluene ND ND ; ND ND ND ND ND ND ND 1000
Vinyl chloride ND ND , ND ND ND ND ND ND ND 5
Xylenes (Total) ND ND ND ND ND ND ND ND ND 40

TOTAL VOCs ND ND ND ND ND 139.6 ND 16:8 ND 500

BNAs (ug/L)

■I, 2-Dichlorobenzene ND ND ND ND ND ND ND ND ND 600
1,3-Dichlorobenzene ND ND ND ND ND ND ND ND ND 600
1,4-Dichlorobenzene ND ND ND ND ND ND ND ND ND 75
2-Chlorophenol ND ND ND ND ND ND ND ND ND 40
Bis(2-ethylhexyl)phthalate ND ND ND ND ND ND ND 10.0 4:5 30
Diethyl Phthalate ND ND ND ND ND ND ND ND ND 5000
Isophorone ND ND ND ND ND ND ND ND I ND 100
Naphthalene ND ND ND ND ND ND ND ND ND NCA
Phenol ND ND ND ND ND ND ND ND ND 4000

TOTAL BNAs ND ND ND ND ND ND ND 10.0 4.5 NCA

Notes: See Page 12 of12:
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TABLE 5-2
1992 DAMES & MOORE GROUNDWATER ANALYTICAL DATA

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

MONITORING WELL: MW-28 MW-27 MW-28 5 MW-29 MW40
' X. • V. •

M«N1 MW-40 V V MW-42A NJDEFGWQS

PESTICIDES (ug/L)

BHC.A ND ND ND ND ND ND ND ND ND 0 02BHC, B ND ND ND ND ND ND ND ND ND n ?I DDT, PP
ND ND ND ND ND ND ND ND ND 0.1

METALS (ug/L)

Arsenic 3.3 18 57.7 46.7 63 ND ND ND 54 gBarium 49 22 299 8.4 206 43 19 52 48 goonCadmium ND ND ND ND ND ND ND ND 5Chromium ND ND ND ND ND ND ND ND 49 100Lead ND 2.2 ND ND ND 199 3.7 ND 11.1 10Mercury ND ND ND ND ND ND ND ND ND 2Selenium ND ND ND ND ND ND ND ND ND 50Silver ND ND ND ND ND ND ND ND ND NCACyanide ND ND NA NA NA NA ND NA NA 200

EXPLOSIVES (ug/L)

1,3,5-trinitrobenzene
1.3- Dinitrobenzene
2.4- Dinitrotoluene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
0.627

ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

NCA
NCA

10HMX
Nitroglycerin

ND
ND

ND
ND

ND
12.7

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

NCA
NCAPETN ND ND ND ND 25.4 ND ND ND ND NCARDX

Thiodiglycol
ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

NCA
NCA

Notes: See Page 12 of 12.

D&MGWDAT.XLS
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TABLE 5-2
1992 DAMES & MOORE GROUNDWATER ANALYTICAL DATA 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

MONITORING WELL: MW-43 MW-44 MW-4S MW-46A MW-47A MW-48A MW-48B MW-4S MW-50 NJDEPGWQS

VOCs (ug/L)

1,1,1-TCA ND ND ND ND ND ND ND ND ND 30
1,1,2,2-Tetrachloroethane ND ND ND ND ND ND ND ND ND 2
1,1-DCA ND ND ND ND ND ND ND ND ND 70
1,2-DCA ND ND ND ND ND ND ND ND ND 2
1,2-DCE-total ND ND ND 130.0 160.0 ND ND ND ND 10
Acetone ND ND ND ND ND ND ND ND ND 700
Benzene ND ND ND ! 3.3 9.2 ND ND ND ND 1
Bromodichloromethane ND ND ND ND ND ND ND ND ND 1
Chlorobenzene ND ND ND ND ND ND ND ND ND 50
Ghloroethane ND ND ND ND ND ND ND ND ND NCA
Chlorotorm ND ND ND ND ND ND ND ND ND 6
Ethylbenzene ND ND ND ND ND ND ND ND ND 700
TCE ND ND ND 29.0 95.0 ND 30.0 ND ND 1
Tetrachtoroethene ND ND ND ND ND ND ND ND ND 1
Toluene ND ND ND 3.3 ND ND ND ND ND 1000
Vinyl chloride ND ND ND 18.0 ND ND , ND ND ND 5
Xylenes (Total) ND ND ND 4.8 ND ND ND ND ND 40

TOTAL VOCs ND ND ND 188.4 264.2 ND 30.0 ND ND 500

BNAs (ug/L)

1,2-Dichk>robenzene ND ND ND ND ND ND ND ND ND 600
1,3-Dichlorobenzene ND ND ND ND ND ND ND ND ND 600
1,4-Dichlorobenzene ND ND ND ND ND ND ND ND ND 75
2-Chlorophenol ND ND ND ND ND ND ND , ND ND ; 40
Bls(2-ethylhexyl)phthalate ND ND : 60.0 ND ND ND ND ! ND ND 30

: Diethyl Phthalate ND ND ND ND 1.6 1.7 ND ND ND 5000
Isophorone ND ND ND ND ND ND ND ND ND 100
Naphthalene ND ND ND ND 3.3 ND ND ND ND NCA
Phenol ND ND ND ND ND ND ND ND ND 4000

TOTAL BNAs ND ND 60.0 ND 4.9 1.7 ND ND ND NCA

Notes: See Page 12 of 12.
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TABLE 5-2
1992 DAMES & MOORE GROUNDWATER ANALYTICAL DATA

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

J MONITORING WELL:
A. MW-43 MW-44 MW-48 MW-48A MW-47A MW-48A : mw4bb ■ -

MW-60 ItjOC^GWdS

PESTICIDES (ug/L)

BHC.A
BHC.B
DDT, PP

ND
ND
ND

0.25
0.13

ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

0.02
0.2
0.1

METALS (ug/L)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Cyanide

ND
101
ND
ND
7.8
ND
ND
ND
NA

9.3
32

ND
13

4.9
ND
ND
18

ND

2.3
70.1

ND
9

11.9
ND
ND
ND

2

3
42.1

ND
18.6
4.7
ND
ND
ND
NA

15.3
43
23

ND
3.6
ND
ND
ND
NA

8.5
104

6
35

12.1
ND
ND
ND
NA

ND
51

ND
ND
2.8
ND
ND
ND
NA

ND
82.1

ND
ND
ND
ND
ND
ND
NA

173
58.8
ND
45

43.9 
ND
4.1
ND
NA

8
2000

4
100

10
2

50
NCA
200

EXPLOSIVES (ug/L)

1,3,5-trinitrobenzene
1.3- Dinitrobenzene
2.4- Dinitrotoluene
HMX
Nitroglycerin
PETN
RDX
Thiodiglycol

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
0.789

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

0.368
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

NCA
NCA

10
NCA
NCA
NCA
NCA
NCA

Notes: See Page 12 of 12.

D&MGWDAT.XLS
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TABLE 5-2
1992 DAMES & MOORE GROUNDWATER ANALYTICAL DATA 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

MUf SB MW*OQ MW-67 NJDEPGWQS

ND ND 30
ND ND 2
ND ND 70
ND ND 2
ND ND 10
ND ND 700
ND ND 1
ND ND 1
ND ND 50
ND ND NCA
ND ND 6
ND ND 700
ND ND 1
ND ND 1
ND ND 1000
ND ND 5
ND ND 40

ND ND 500

ND ND 600 ,
ND ND 600
; ;n ND 75
ND ND 40
1.6 2.9 30
ND ND 5000
ND ND 100
ND ND NCA
ND ND 4000

1:6 2.9 NCA

MONITORING WELL:

VOCs (iig/L)

1.1.1- TCA
1,1,2,2-Tetrachloroethane
1.1- DCA
1.2- DCA
1.2- DCE-total 
Acetone 
Benzene
Bromodichloromethane
Chlorobenzene
Chloroethane
Chloroform
Ethylbenzene
TGE
Tetrachloroethene 
Toluene 
Vinyl chloride 
Xylenes (Total)

TOTAL VOCs

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

MW-52B

ND
ND
ND
ND
ND

58.0
ND
ND
ND
ND
5.2
1.5
ND
ND
ND
ND
ND

64.7

MW-53

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

MW-S4

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

MW-S5A

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

MW-55B

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

BNAs (ug/L)

1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene 
2-Chlorophenol 
Bis(2-ethylhexyl)phthalate 
Diethyl Phthalate 
Isophorone 
Naphthalene
Phenol

TOTAL BNAs

ND
ND
ND
ND
22
ND
ND
ND
ND

2.2

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
6.0
ND
ND
2.1
9:6

17.7

ND
ND
ND
ND
ND
3.4
ND
ND
ND

34

ND
ND
ND
ND
3.8
9.8 
ND 
ND 
ND

13.6

ND
ND
ND
ND
1.8
ND
ND
ND
ND

1.8

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

Notes: See Page 12.of 12.
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TABLE 5-2
1992 DAMES & MOORE GROUNDWATER ANALYTICAL DATA

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

( monitoring WELL;
MW-81 MW-52A MW-52B MW-S3. MW-S4 MW-88A ; MW-58B ::

MW-MS ; MW-57

I PESTICIDES (ug/L)

BHC, A
BHC, B
DDT, PP

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

0.02
0.2
0.1

METALS (ug/L)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Sliver
Cyanide

17.1
227
ND

10.7
ND
ND
2.6
ND
NA

ND
44

ND
ND
ND
ND
ND
ND
NA

10.2
55.9
ND

17.7
3.8
ND
ND
ND
NA

3.4
78

ND
ND
ND
ND
ND
ND
NA

12.7
145
ND
131

48.5
ND
ND
ND
NA

ND
100
ND

11.8
13.2
ND
ND
ND
NA

ND
39.8
ND
ND
ND
ND
ND
ND
NA

ND
19.3
ND
ND
2.2
ND
ND
ND
NA

ND
50.3
ND
ND
ND
ND
ND
ND
NA

8
2000

4
100

10
2

50
NCA
200

EXPLOSIVES (ug/L)

1,3,5-trinitrobenzene
1.3- Dinitrobenzene
2.4- Dinitrotoluene
HMX
Nitroglycerin
PETN
RDX
Thiodiglycol

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

3.66
13.2
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

NCA
NCA

10
NCA
NCA
NCA
NCA
NCA

Notes: See Page 12 of 12.
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TABLE 5-2
1992 DAMES & MOORE GROUNDWATER ANALYTICAL DATA

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

MONITORING WELL: MW-58 MW-59 MW-60 MW-61 MW-62 MW-63 MW-64 NJDEPGWQS

VOCs (ug/L)

1.1.1- TCA
1,1,2,2-Tetrachloroethane
1.1- DCA
1.2- DCA
1.2- DCE-Iolal 
Acetone 
Benzene
Bromodichloromethane
Chlorobenzene
Chloroethane
Chloroform
Ethylbenzene
TCE
Tetrachloroethane 
Toluene 
Vinyl chloride 
Xylenes (Total)

TOTAL VOCs

BNAs (ug/L)

ND ND
ND ND
ND 170.0
ND 46.0

68.0 17.0
ND ND
ND 14.0
ND ND
ND 270.0
ND 85.0
ND ND
ND ND

170.0 20.0
11.0 ND
ND ND
ND ND
ND ND

249.0 622.0

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

ND ND

ND ND
ND ND
ND ND
ND ND
ND ND
ND 15.0
ND ND
3.4 ND
ND ND
ND ND

35.0 19.0
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

38.4 34.0

9.1 30
ND 2
ND 70
ND 2
ND 10
ND 700
ND 1
ND 1
ND 50
ND NCA
ND 6
ND 700
ND 1
ND 1
ND 1000
ND 5
ND 40

9.1 500

1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene 
2-Chlorophenol 
Bis(2-ethylhexyl)phthalate 
Diethyl Phthalate 
Isophorone 
Naphthalene
Phenol

TOTAL BNAs

ND 23.0
ND 1.3
ND 17.0
ND 2.1
4.0 ND
ND ND
ND ND
ND ND
ND ND

4.0 43.4

ND ND
ND ND
ND ND
ND ND

18.0 2.1
ND ND
ND ND
ND ND
ND ND

18,0 2.1

ND ND
ND ND
ND ND
ND ND
ND ND
1.2 ND
6.7 5.4
ND ND
ND 8.4

7.9 13.8

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

600
600

75
40
30

5000
100

NCA
4000

NCA

Notes: See Page 12 of 12.
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TABLE 5-2
1992 DAMES & MOORE GROUNDWATER ANALYTICAL DATA

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

MONITORING WELL; MW-58 • MW-5B MW-80 MW-61 MW-62 ' Iiirw43 MW-64
I NJDEP GWQS

PESTICIDES (ug/L)

BHC, A ND ND ND ND ND ND ND 0 02BHC, B ND ND ND ND ND ND ND 02DDT, PP 0.058 ND ND ND ND ND ND 0.1

METALS (ug/L)

Arsenic ND ND 4.3 15.9 3.5 8.4 ND 8Barium 68 52 435 177 52.5 135 63 2000 I
Cadmium ND 17 ND 8 ND ND ND 4
Chromium 37 62 ND 25 ND ND 9.5 100Lead 7.7 12 ND 3.9 10.9 2.6 3.2 10Mercury ND ND ND ND ND ND ND 2Selenium ND ND ND ND ND ND ND 50
Silver ND ND ND ND ND ND ND NCA
Cyanide NA NA NA NA NA NA NA 200

EXPLOSIVES (ug/L)

1,3,5-trinitrobenzene ND ND ND ND ND ND ND NCA
1,3-Dinitrobenzene ND ND 0.811 ND ND ND ND NCA
2,4-Dinitrotoluene ND ND ND ND ND ND ND 10
HMX ND ND ND ND ND ND ND NCA
Nitroglycerin ND ND ND ND ND ND ND NCA
PETN ND ND 22.6 ND ND ND ND NCA
RDX ND ND ND ND ND 1.15 ND

NCA j

Thiodiglycol ND ND ND ND ND ND ND
NCA |

Notes: ND: Not detected BNAs: Base neutral and acid extractable compounds

NCA: No current criteria available NJDEP: New Jersey Department of Environmental Protection

VOC: Volatile organic compounds GWQS: Groundwater Quality Standards

D&MGWDAT.XLS
5/28/96



• • •
TABLE 5-3

ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS • ROUND 1 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMPLE ID:
WELL ID*
AREA*:
DATE COUJECTEDr

GW1-MW-4
MW4

IS
tuttnu

qwi-MW-«c
MW-«C

B
iUtt/94

GWjt-MW-7
MW-7

(t
11/11/84

GWUHW4
MW4

01
tutuM

GWHWW-R
«W4

Ot
11/11/94

GW1-MW-18
MW*|»

28
u/ie/94

GWIMW-tl
MW-IJ

82
HAM

GW1-MW-X2
MW-I?

*2
11/18/84

nidrp
groundwater

QUALITY 
STANDARDS (ug/l)

1,2-DICHLOROETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1400 1.00 u 2
BENZENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 400 1.00 u 1
CHLOROBENZENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 82.00 1.00 u SO
DICHLOROBROMOMETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1
TETRACHLOROETHYLENE(PCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 3.00 1.00 u 1
TOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 3.00 14 00 6.00 1.00 u 16 00 1.00 u 10
TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u $.00 82 00 200 1.00 u 900 1.00 u 1
VINYL CHLORIDE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 4.00........ 2.00 U 5

Notes:

J: Indicates an estimated value.
Dup.:QC dupllcatesample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted:

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

horn each well may be used to evaluate more than one 'Area*.

RND1&2.XLS 16-June-9S 1 of16



TABLE 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

| SAMPLE ID;

WELLIP!
AREA*:
BATE COLLECTED:

GW1-MW-13
MW-I3

02
11/0/M

GWI-MW-U
MW-14

03
11/1 t/M

GW1-MW-J3
MW-I5

03
U/tO/M

GW1-MW-16
MW4(

BOA
U/t«N

GW1-MW-17
MW47

64
11/15/M

GW1-MW-J8
MW-18

64
11/16/M

GWi-MW-iy
MW41

64
11/1 t/M

GW1-MW46
MW*2»

6$
11/16/M

NJDEP
GROUNDWATER

quality

STANDARDS (u*/l)

1,2-DICHLOROETHANE
BENZENE
CHLOROBENZENE 
DICHLOROBROMOMETHANE 
TETRACHLOROETHYLENE(PCE) 
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) 
VINYL CHLORIDE

10.00 u
72.00
10.00 U 
10.00 U
10.00 U

180 00
300 00
20.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00
7.00
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 U 
1.00 U
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

2
1

50
1
1

10
1
5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one "Area".

RND1&2.XLS 16-June-95
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TABLE 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1 

FORMER RARTTAN ARSENAL 
EDISON, NEW JERSEY

I flAMFUE flh

WSLLtDr
AREA*;
DATE COLLECTED*

GWI-MW-21
MW*ai

«

GWt-MW-W
MW***

6W1-MW0S
MW*S

MA
ttnstu

GWI-MW-2S
MW***

MA
nnm*

GWI-MW-37
MW-27

MA
1MV94

GWX-MW-3*
MW**8

It
Il/IS/M

GWI-MW-26B
MW*MB

it
warn..

CW4-MW-W
MW**P

It
timm

NIMCF

QUAUTY 
8TANRAR1MI OwD

1,2-DICHLOROETHANE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 2BENZENE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1CHLOROBENZENE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u SO
DICHLOROBROMOMETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1TETRACHLOROETHYLENE(PCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1TOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 10TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 u 100 u 1.00 u 1.00 u 1;00 U 1.00 u 1VINYL CHLORIDE 2.00 U 2.00 U 2.00 U 2:00 U 2.00 U 2.00 U 2.00 U 2.00 U 5

Notes:

J: Indicates an estimated value.
Dup.: QCduplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration Indicated. 
ug/1: All results are In micrograms per liter or parts per billion unless otherwise noted.

The concentration of that compound exceeds the NJOEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

fAMPUBRfe
WKLLJDi
AREA*:
IMTE COLLECTED*

GW1-MW-34
MW<3»

It
ll||i|i||Sj|||

GWI-MW-31
MWd»

«t
11/11/94

GW1-MW-34
MWJ4

66B
11/14/94

GWl-MW-ttA

64
11/14/94

GW1-MW-43
MW43

64
ll/tt/94

GW1-MW-44
MW44
Ml

11/15/94

GW1-MW-45
MW-45

14
wum

GW1-MW-44A
MW4KA

16
11/9/94

NJDBT
GROUNDWATER 

QUALttY 
STANDARDS (ug/t)

1,2-DICHLOROETHANE
BENZENE
CHLOROBENZENE 
OICHLOROBROMOMETHANE 
TETRACHLOROETHYLENE(PCE) 
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) 
VINYL CHLORIDE

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u

13 00
48 00
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.60
1.00 U 
1.00 U
1.00 u 

120.00
27 00
13.00

2
1

50
1
1

10
1
5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND I 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMPLE ID; CWI-MW-47A OWUWM7C QW1-MW-48A GWt-MW-48# «WX-MW-«* OWI-MW-2WC GWf-MW-WC GW1-MW-W NJDEP
WELL IDs MWJftA mw^tc MW4SA M*M*B MW-W DupefMW'dK: MWJDC GROUNDWATER
AREA*; B 99 99 99 *9 19 19 14 QUALITY
DATBCClXECTEDt tt/9/94 Il/tWM Wtt/94 ll/tt/M li/9/94 U/9194 nnm 11/tSfM STANDARDS (Ug/l)

1,2-DICHLOROETHANE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 10.00 u 2
BENZENE 700 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 10.00 u 1
CHLOROBENZENE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 10.00 u 50
DICHLOROBROMOMETHANE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 10.00 u 1
TETRACHLOROETHYLENE(PCE) 1.00 U 1.00 u 1600 3.00 1.00 u 1.00 u 1.00 u 10.00 u 1
TOTAL-1,2-DICHLOROETHENE «0 00 1.00 u 9.00 6.00 1.00 u 1.00 u 1.00 u 10.00 u 10
TRICHLOROETHYLENE (TCE) 3000 1.00 u 600 24 00 1.00 u 1.00 u 1.00 u 10.00 u 1
VINYL CHLORIDE 2.00 U 2:00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 20.00 U 5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: Alt results are In micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one ‘Area*.
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TABLE S-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND I 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMPLE Ilk
WELL ID!
AREA*:
BATE COLLECTED*

GWI-MWA4B 
MW-SOB

14
11/15/94

GWI-MW40C
MW-MC

14
11/15/94

GW1-MWA1
MWAl

1C
11/14/94

GW1-MW-KA
MW-SIA

K
11/ISM

GWI-MW-SZI
MWA2B

14
11/15/94

GW1-MW-53 
MW A3

1C
11/14/94

GWI-MW-M
MWA4

19
11/14/94

GWHMW-54 
MW AC

16
11/9/94

NlDRP
GROUNDWATER

quautty

STANDARDS (ogA)

1,2-DICHLOROETHANE
BENZENE
CHLOROBENZENE 
DICHLOROBROMOMETHANE 
TETRACHLOROETHYLENE(PCE) 
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) 
VINYL CHLORIDE

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 U 
1.00 U 
1.00 U
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

10.00 u 
10.00 u 
10.00 u 
10.00 u 
10.00 u 
10.00 u
10.00 u
20.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

2
1

50
1
1

10
1
s 1

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l; All results are in micrograms per liter or parts per billion unless otherwise noted.

The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*• Thes® area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one ‘Area*.
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TABLE 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMPLE ID: CWI-MW-57 GWt-MW-30 GWI-MW4? GWHMW49C GWI*fW-202 &W1-MW-40 CWI-MW-00B GWHWW4DC NIDEC
WELL ID: MW-57 MW4S MWD MWSfQ DupefMW-spe MW^O MW-60C GROUNDWATER
AREA*: id « 07 07 07 14 14 14 QUALITY
DATE COLLECTED* 11/9/M lllili!!! 11/10/M liliiliii liiiliiiii: 11/14/M 11/14/M timm STANDARDS (u*/l)

1,2-DICHLOROETHANE 1.00 u 1.00 u 1600 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 2
BENZENE 1.00 u 1.00 u 5000 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1
CHLOROBENZENE 1.00 u 1.00 u 45000 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 50
DICHLOROBROMOMETHANE 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1
TETRACHLOROETHYLENE(PCE) 1:00 U 13 00 1.00 U loo u 1.00 u 1.00 u 1.00 u 1.00 u 1
TOTAL-1,2-DICHLOROETHENE 1.00 U 1.00 u 21,00 1.00 u 1:00 U 1.00 u 1.00 u 1.00 u 10
TRICHLOROETHYLENE (ICE) 1.00 U 110 00 13 00 1.00 u 1.00 u 1.00 u 1.00 u 1,00 u 1
VINYL CHLORIDE 2.00 U 2.00 U 16.00 2.00 U 2:00 U 2.00 U 2.00 U 2.00 U 5

Notes:

J: indicates an estimated value.
Dup,; QC duplicate sample of the well indlcated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: Alt results are In micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5"3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

SAMPLE ID:
WELL ID:
AREA*:
DATE COLLECTED,

GW1-MW-51
MW41

04
iliiiiiijiii

GW1-MW-d2

06
lilillll:

GW1-MW-53
MW«

11
t1/15/94

GW|-MW-«9A
MW40A

14
liliiliii?

GWl-MW-dS
MW45

05
11/15/94

GWl-MW-dd

llllliilllll
iiiiiiiii

GW1-MW-47
MW47

iiiliillill
11/15/94

GW1-MW-59A
MW-69A

XHW
11/9/94

NIDEF
groundwater

QUALITY 
STANDARDS (n*/I)

1,2-DICHLOROETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 2BENZENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1CHLOROBENZENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 50DICHLOROBROMOMETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1 j
TETRACHLOROETHYLENE(PCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1 1
TOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 10TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1VINYL CHLORIDE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
These area designations reflect only the physical location of construction. The analytical groundwater results 
from each well may be used to evaluate more than one 'Area*.
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TABLE 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS- ROUND I 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMPLE ID;
WBLMftj
AREA*;
DATE COLLECTED*

GWI-MW-79A
JWW-79A

19
11/9/94

GW1-MW-71C
MW-7IC

ISA
11/14/94

GW1-MW-7SA
MW*75A

iiillililpi:

11/11/94

GWI-MW-75C
MW-7SC

liinniiiii

GWI-MW-7SA
MW<7*A

44
11/10/94

GWI-MW-7SB
MW-71B

04
tUtS/94

GW1-MW-74C

44
11/10/94

GW1-MW-77A
MW-77A

14
11/4/94

RIDER
C»OUNIIWATB« 

QUAU(TY 
STANDARDS (nsA)

1,2-DICHLOROETHANE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 2
BENZENE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1
CHLOROBENZENE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 50
DICHLOROBROMOMETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1
TETRACHLOROETHYLENE(PCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1
TOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 10
TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1
VINYL CHLORIDE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
(J: The compound was not detected at the detection limit concentration indicated, 
ug/l: AD results are In micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one ‘Area*.
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TABLE 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

SAMPLE ID:
WELL ID:
AREA*:
DATE COLLECTED:

GWI-MW-77R
MW-77B

IliiMiil
11/8/94

GWl-MW-7tA
wiliiiilll

14
lllllllllllll

CW1-MW-79B
iiilfiiiill

48
11/14/44

GW1-MW-79C

08

GWI-MW49A
liiiiiilll

04
11/14/44

WHW4WA 
Dupof MW-80A

09
lililiil

GW1-MW-81A
MW4JA

151
11/8/44

CW1-MW-82A
MW41A

«
11/8/44

NJDEP
GROUNDWATER 

QUALITY 
STANDARDS (ut/1)

1,2-DICHLOROETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 2
BENZENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1
CHLOROBENZENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 50
DICHLOROBROMOMETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1
TETRACHLOROETHYLENE(PCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 31 00 J 1.00 u 1
TOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 260 00 1.00 u 10
TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 u 1.00 u 11 00 1100 590 00 1.00 u 1
VINYL CHLORIDE

1 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 10 00 J 2.00 U 5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one ’Area*.
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TABU! 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMPLE ID;
WBLLUfe
AREA*!
BATEGOCUDCTEDt

GWI-MW-WA
MW-flSA

IS
ii/wm

CWt-MW-MA

1$
11/fl/M

GWI-MW-89A
MW«A

IS
ttmm

CWI-MW-200A
DUpefMW^SA

is
11/8/94

CWI-MW-flflA

IS
11/8/M

GW1-MW-8CC
MW-8SC

IS
11/8/M

GWI-MW-87A
MW-87A

18D
11/9/M

OWIEWffC
MW-87C

in>
11/9/M

Kiofer
GltOUNDWATSR

qwnrr
STANDARDS ftr|/Q

1,2-DICHLOROETHANE 1.00 u 1.00 U 1.00 u 1.00 U 1.00 u 1.00 u 1.00 U 1.00 u 2BENZENE 1.00 u 1.00 U 1.00 u 1.00 U 1.00 u 1.00 u 1.00 U 1.00 u 1CHLOROBENZENE 1.00 u 1.00 U 1.00 u 1.00 U 1.00 u 1.00 u 1:00 U 1,00 \j soDICHLOROBROMOMETHANE 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1 00 uTETRACHLOROETHYLENE(PCE) 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 200 1 00 uTOTAL-1,2-DICHLOROETHENE 1.00 1800 1.00 u 1.00 u 1.00 u 1.00 u 1 00 u 1 00 uTRICHLOROETHYLENE (TCE) 1.00 u 800 1.00 U i 1.00 u 1.00 u 1.00 u 700 1.00 u 1VINYL CHLORIDE 2:00 U 2.00 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 1 2.00 U 5

Notes:

J: Indicates an estimated value.
Dup,: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: AO results are In mlctogtams per liter or parts per Union unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one “Area".
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TABLE 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALITY STANDARDS = ROUND 1

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

SAMPLE XDt - 
WELL ID;
AREA*:
DATE COLLECTED:

CW1-MW-S8A
MW-MA

1BC
11/1 A/M

CWI-MW-WC
MWJBtC

1BC
11/14/M

GW1-MW-WA
MW«A

M
11/19/94

GWI-MW-WC
MW-MC

M
11/17/M

GW1-MW-MA
MW-WA

t(
11/14/M

GWI-MW-M*
MW-MB

1*
11/14/M

GWI-MW-MC 
MW-MC

14
11/19/M

GW1-MW-MA
MW4JA

14
11/15/M

NJMBP
GROUNDWATER 

QUALITY 
STANDARDS (>*1)

1,2-DICHLOROETHANE
BENZENE
CHLOROBENZENE 
DICHLOROBROMOMETHANE 
TETRAGHLOROETHYLENE(PCE) 
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) 
VINYL CHLORIDE

1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u 

1700
400
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u
1.00 u
1.00 u
1.00 u
1.00 u
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
3.00

Ill3fct»l«
2.00 U

2
1

50
1
1

10
1
5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate mote than one 'Area*.
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TABLE 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMPLE Dh
WEU.1D!
AREA*:
BATE COLLECTED:

GWX-MW-M*
MWdJI

K
tutsiu

cwi-Mw-nB
MWdti

15
11/14/94

GW1-MW-WA
mw-wa

IC
11/15/94

GWI-MW-99B
MW41I

11/15/94

GW1-MW-285B

15
11/15/94

GWX-MW-MA

05
11/17/94

GW1-MW-95A
MN4NVO

05
11/17/94

GWI-MW-95A
MW45A

05
11/17/94

NIDKP
GROUNDWATER

quality

STANDARDS toD

1,2-DICHLOROETHANE 1.00 u 1.00 u 1.00 u 1.00 0 1.00 u 1.00 u 1.00 u 1.00 u 2BENZENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1CHLOROBENZENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 50DICHLOROBROMOMETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1TETRACHLOROETHYLENE(PCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1TOTAL-1,2-DICHLOROETHENE 1.00 u 1300 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 10TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1VINYL CHLORIDE 2.00 U ; 3.00 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are in micrograms per liter or parts per bfflion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one ’Area*.
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TABUS 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

BAMFLfctfe
WELL II*
AREA*:
DATE COLLECTED*

GWf-MW-WC
Mw-*sc

N
11/17/94

GWJ-MW-97A
MW-97A

«A
11/16/94

GW1-MW-97I
MW-97B

66B
11/17/94

GWI-MW-267* 
Pupef MW-97B 

666
11/17/94

GW1-MW-96A
MW46A

66B
11/16/94

GWX-MW-ftW
MW-9SB

66R
11/16/94

GW1-MW-99A
MW4JA

66B
11/16/94

OWI-MW-99B

66B
11/16/94

KIDRF
GROUNDWATER

quality

STANDARDS fug/l)

1,2-DICHLOROETHANE
BENZENE
CHLOROBENZENE 
DICHLOROBROMOMETHANE 
TETRACHLOROETHYLENE(PCE) 
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) 
VINYL CHLORIDE

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

2
1

50
1
1

10
1
5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ufl/l: All results are In micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: r*** ar*a d*sianrtlw's reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND I 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

6AMPUB (D:
WttA.1l*
AREA*:
BATE COLLECTED*

GWIttW-lWA
MW-IWA

tt
ID! 4/M

GWHMW'fOIA
NNNOIA

tl
11/14/94

GWHWW'lttA
MW-ISJA

BKG
11/17/94

gw*mw*uc
MW46JC

BKG
11/16/94

GWI-MW-1WA
MW-164A

BKG
lllliWli

GWI-MW-1WC
MW-I04C

BKG
11/17/94

GWUHW-ffSA
MW-iosa

BKG
11/9/94

GWI-MW-166C
MW-J85C

BKG
11/9/94

NJDBP
tttDGNPWAlttl 

QUALttT 
STANDARDS fr«/l)

1,2-DICHLOROETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 2
BENZENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u i.00 u 1.00 u 1
CHLOROBENZENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 50
DICHLOROBROMOMETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1,00 u 1.00 u 1.00 u 1
TETRACHLOROETHYLENE(PCE) 1.00 u 1.00 u 6.00 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1
TOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 4000 1.00 u 1.00 u 1,00 u 1.00 u 1.00 u 10.
TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 700 1.00 u 1.00 u 1.00 u 400 1.00 u 1
VINYL CHLORIDE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2,00 U 2.00 U 5

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well Indicated,
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: All results are In micrograms per liter or parts per billion unless otherwise noted.

‘ The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction, The analytical groundwater results 

from each wen may be used to evaluate more than one 'Area*.
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TABLE 5-3
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

BAMFUBH*
WELL OR
AREA*:
DATECOIXECTEDt

DWI-MW-EPAM
MW-EPA1A

ISA
ll/tO/94

0W1-MW-8A4
MW-SA4

IS!
tt/8/94

GWI-MW-SA5
mw*sa$

1S1
11/16*4

CWI-MW-8PCI-4
MW^PCM

161
UIUM

NJDEP
GROUNDWATER 

QUALITY 
STANDARDS (urf)

1,2-DICHLOROETHANE
BENZENE
CHLOROBENZENE 
DICHLOROBROMOMETHANE 
TETRACHLOROETHYLENE(PCE) 
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE)
VINYL CHLORIDE

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 

160.00
1.00 u 

3600

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U
4.00

1.00 u 
1.00 u 
1.00 u 
1.00 u 

22.00 
22000 
24000
1800

1.00 u 
1.00 u 
1.00 u
1.00 u

am
38.00

150.00
2.00 U

2
1

50
1
1

10
1
5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well Indicated.
u. i ne compound was not detected at the detection limit concentration indicated 
l,0/!: re8ult8 *ro ln mlcroflrams per liter or parts per billion unless otherwise noted.
. T1_._ 1' Th* concentration of that compound exceeds the NJDEP Groundwater Quality Standard

. These area designations reflect only the physical location of construction. The analytical groundwater 
from each well may be used to evaluate more than one "Area*. results
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TABLE 5-4
ANALYTICAL GROUNDWATER SVOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALTTY STANDARDS - ROUND 1

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

IMiiliili WELL ID AREA* DA1E
COLLECTED

iwoCTniffixn;
PHTHALATE

«*/i>

NJDEP GROUNDWATER 
QUALITY 

STANDARD tug*)

GW1-MW-8 MW-6 19 11/11/94 11 u 30
OW1-MW-6C MW-6C 09 11/11/94 11 u 30
GW1-MW-7 MW-7 01 11/11/94 10 u 30
GW1-MW-8 MW-8 01 11/11/94 10 u 30
GW1-MW-8 MW-9 01 11/11/94 11 u 30
GW1-MW-10 MW-10 20 11/10/94 11 u 30
GW1-MW-11 MW-11 07 11/8/94 10 u 30
GW1-MW-12 MW-12 07 11/10/94 11 u 30
GW1-MW-13 MW-13 02 11/9/94 12 U 30
GW1-MW-14 MW-14 03 11/11/94 10 u 30
GW1-MW-15 MW-15 03 11/10/94 10 u 30
GW1-MW-16 MW-16 06A 11/16/94 11 u 30
GW1-MW-17 MW-17 04 11/15/94 12 U 30
GW1-MW-18 MW-18 04 11/10/94 11 U 30
GW1-MW-18 MW-19 04 11/11/94 11 u 30
GW1-MW-20 MW-20 05 11/16/94 10 u 30
GW1-MW-21 MW-21 05 11/17/94 11 u 30
GW1-MW-22 MW-22 05 11/16/94 11 u 30
GW1-MW-25 MW-25 06A 11/15/94 11 u 30
GW1-MW-26 MW-26 06A 11/16/94 11 u 30
GW1-MW-27 MW-27 06A 11/16/94 10 u 30
GW1-MW-28 MW-28 11 11/15/94 12 U 30
GW1-MW-28B MW-28B 11 11/15/94 10 u 30
GW1-MW-29 MW-28 11 11/15/94 11 u 30
GW1-MW-30 MW-30 11 11/15/94 11 u 30
GW1-MW-31 MW-31 01 11/11/94 11 u 30
GW1-MW-34 MW-34 06B 11/16/94 10 u 30
GW1-MW-42A MW-42A 04 11/14/94 10 u 30
GW1-MW-43 MW-43 04 11/11/94 11 u 30
GW1-MW-44 MW-44 06A 11/15/94 11 u 30
GW1-MW-45 MW-45 14 11/16/94 11 u 30
GW1-MW-46A MW-46A 10 11/9/94 11 u 30
GW1-MW-47A MW-47A 09 11/9/94 11 u 30
GW1-MW-47C MW-47C 09 11/10/94 10 u 30
GW1-MW-48A MW-48A 09 11/11/94 11 u 30
GW1-MW-48B MW-48B 09 11/11/94 11 u 30
GW1-MW-49 MW-49 19 11/9/94 11 u 30
GW1-MW-48C MW-49C 19 11/9/94 11 u 30
GW1-MW-201C Dup. of MW-48C 19 11/9/94 11 u 30GW1-MW-50 MW-50 14 11/15/94 11 u 30
GW1-MW-50B MW-50B 14 11/15/94 11 u 30
GW1-MW-50C MW-SOC 14 11/15/94 10 u 30
GW1-MW-51 MW-51 16 11/14/94 10 u 30
GW1-MW-52A MW-52A 16 11/15/94 10 u 30
GW1-MW-52B MW-52B 16 11/15/94 11 u 30
GW1-MW-53 MW-53 16 11/14/94 11 u 30
GW1-MW-53 MW-53 16 11/18/94 11 u 30
GW1-MW-54 MW-54 19 11/14/94 28 30
GW1-MW-56 MW-56 10 11/9/94 11 u 30
GW1-MW-57 MW-57 10 11/9/94 11 u 30
GW1-MW-58 MW-58 03 11/8/94 11 u 30
GW1-MW-59 MW-59 07 11/10/94 10 u 30
GW1-MW-59C MW-59C 07 11/10/94 11 u 30
GW1-MW-202 Dup. of MW-59C 07 11/10/94 10 u 30

Note: Sm Pag* 3 of 3.
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TABLE 5-4
ANALYTICAL GROUNDWATER SVOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

SAMPLER! WELL ID AREA* BAIL
COLLECTED

HSORYHYLSEXYL}
FHIBALATE

KIDBP GROUNDWATER 
QUALITY 

STANDARD

GW1-MW-60 MW-60 14 11/14/94 11 U 30
GW1-MW-606 MW-60B 14 11/14/94 11 U 30
GW1-MW-80C MW-60C 14 11/18/94 11 u 30
GW1-MW-61 MW-61 04 11/17/94 10 u 30
GW1-MW-62 MW-62 06 11/11/94 10 u 30
GW1-MW-63 MW-63 12 11/15/94 11 u 30
GW1-MW-63A MW-63A 14 11/15/94 12 U 30
GW1-MW-6S MW-65 05 11/16/94 11 U 30
GW1-MW-66 MW-66 05 11/16/94 10 u 30
GW1-MW-67 MW-67 05 11/16/94 30
GW1-MW-68A MW-6SA XHW 11/9/94 10 u 30
GW1-MW-7QA MW-70A 10 11/9/94 10 u 30
GW1-MW-71C MW-71C 18A 11/10/94 10 u 30
GW1-MW-75A MW-75A 04 11/11/94 11 u 30
GW1-MW-75C MW-75C 04 11/11/94 11 u 30
GW1-MW-76A MW-76A 04 11/10/94 27 U 30
GW1-MW-76B MW-76B 04 11/11/94 11 U 30
GW1-MW-76C MW-76C 04 11/10/94 10 U 30
GW1-MW-77A MW-77A 14 11/8/94 12 U 30
GW1-MW-77B MW-77B 14 11/8/94 10 U 30
GW1-MW-78A MW-78A 14 11/8/94 10 U 30
GW1-MW-79B MW-79B 08 11/14/94 11 U 30
GW1-MW-79C MW-79C 08 11/14/94 10 U 30
GW1-MW-80A MW-80A 09 11/14/94 10 u 30
GW1-MW-203A Dup. of MW-80A 09 11/14/94 18 U 30
GW1-MW-81A MW-61 A 151 11/8/94 10 U 30
GW1-MW-82A MW-82A Ol 11/8/94 11 U 30
GW1-MW-83A MW-63A 15 11/8/94 10 U 30
GW1-MW-84A MW-84A 15 11/8/94 10 u 30
GW1-MW-85A MW-65A 15 11/8/94 11 u 30
GW1-MW-200A Dup. of MW-85A 15 11/8/94 11 u 30
GW1-MW-86A MW-86A 15 11/8/94 11 u 30
GW1-MW-86C MW-66C 15 11/8/94 10 u 30
GW1-MW-67A MW-87A 18D 11/9/94 10 u 30
GW1-MW-87C MW-87C 18D 11/8/94 11 u 30
GW1-MW-88A MW-68A 18C 11/10/94 11 u 30
GW1-MW-88C MW-88C 18C 11/10/94 10 u 30
GW1-MW-89A MW-89A 01 11/18/94 12 U 30
GW1-MW-89C MW-88C 01 11/17/94 7 J 30
GW1-MW-90A MW-8QA 16 11/14/94 11 u 30
GW1-MW-90B MW-90B 16 11/14/94 11 u 30
GW1-MW-90C MW-90C 16 11/18/94 30
GW1-MW-91A MW-91A 16 11/15/94 ..........................12 U 30
GW1-MW-91B MW-91B 16 11/15/94 11 u 30
GW1-MW-92B MW-92B 16 11/14/94 11 u 30
GW1-MW-93A MW-93A 16 11/15/94 11 u 30
GW1-MW-93B MW-93B 16 11/15/94 11 u 30
GW1-MW-205B Dup. of MW-93B 16 11/15/94 10 u 30
GW1-MW-94A MW-94A/0 06 11/17/94 11 u 30
GW1-MW-85A MW-95AZO 06 11/17/94 6 J 30
GW1-MW-96A MW-96A 06 11/17/94 3 J 30
GW1-MW-96C MW-96C 06 11/17/94 10 U 30
GW1-MW-07A MW-97A 06A 11/16/94 11 U 30
GW1-MW-97B MW-87B 06B 11/17/94 11 U 30
GW1-MW-207B Dup. of MW-97B 06B 11/17/94 11 U 30
GW1-MW-98A MW-98A 06B 11/16/94 11 U 30

Notes: Soo Page 3 of 3.
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TABLE 5-4
ANALYTICAL GROUNDWATER SVOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

SUmKB WELL IB AREA* nm
COLLECTED WfIBALATE

wn

NJDEP GROUNDWATER 
QUALITY 

STANDARD tag A)

GW1-MW-96B MW-86B 06B 11/16/94 11 u 30
GW1-MW-69A MW-99A 068 11/16/94 11 u 30
GW1-MW-99B MW-S9B 068 11/16/94 9 J 30
GW1-MW-10QA MW-100A 11 11/14/94 11 U 30
GW144W-101A MW-101A 11 11/14/94 10 U 30
GW1-MW-103A MW-103A BKG 11/17/94 3 J 30
GW1-MW-103C MW-103C BKG 11/18/94 14 U 30
GW1-MW-104A MW-104A BKG 11/17/94 7 J 30
GW1-MW-104C MW-104C BKG 11/17/94 2 J 30
GW1-MW-10SA MW-105A BKG 11/9/94 10 U 30
GW1-MW-105C MW-105C BKG 11/9/94 10 U 30
GW1-MW-EPA2A MW-EPA2A 18A 11/10/94 11 U 30
GW1-MW-SA4 MW-SA4 151 11/8/94 11 U 30
GW1-MW-SA5 MW-SA5 151 11/10/94 11 U 30
GW1-MW-SPCM MW-SPCI4 151 11/8/94 10 U 30

J: Indicates an estimated value.
Dup.:QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/t All results are in micrograms per Bter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard. 
*: These arse designations reflect only the physical location of construction. The analytical groundwater results 

Item each wad may be used to evaluate more than one'Area*.

RND1&2JOS 1B-June-95 3 of 3



TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS • ROUND 1 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAMPLE ID;
WELL life
AREA*;
DATE COLLECTED:

CWl-MW*
MW*

I*
ft/tl/M

GW1-MW4C
MW*fr

BP
11/11/M

CWI-MW-7
MW-7

61
11/11/M

GW1-MW-8
MW*

61
lllllpliili

GW1-MW*
MW*

61
11/11/M

GWt-MW-16
MW-46

26
11/16/M

GW1-MW-U
MW*U

67
11/8/M

GW1-MW-U
MW*»

67
11/10/M

ramr
groundwater

QUALITY 
STANDARDS tocA)

ALUMINUM NA NA NA NA 6300 J NA NA 16400 200ANTIMONY 11.0 U 11.0 U 11.0 U 11.0 U 11.0 U 11.0 U 11.0 U ii.o u 20ARSENIC 4:8 1.7 U 6:5 1.7 U 2.1 2.7 1.7 U 1.7 U O'CADMIUM 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 u 4CHROMIUM 6.4 U 7.7 12.9 6.4 U 6.4 U 6:4 U 6.4 U 6.4 U 100IRON NA NA NA NA 35600 NA NA 2690.0 300LEAD 1.6 U 2.3 6.9 3.9 5.2 4:2 U 1,8 U 6.7 U 10MANGANESE NA NA NA NA 94.4 NA NA 1130 soMERCURY 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.3 J 0.2 U 2NICKEL 12.8 U 12.8 U 47.7 32.0 16.8 12.8 U 12.8 U 12,8 U 100SODIUM NA NA NA NA 18900.0 NA NA 36900.0 50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value,
J-: indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: All results are In micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound’was not detected at the estimated detection limit concentration indicated.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SAMPLE Uh
WELL®:
AREA*:
DATE COLLECTED:

CWI-MW-IJ
M#-13

62
tv*m

GW1-MW-H
MW-14

•3
11/11*4

i OWMW.K 
toW45

63
11/16/M

GW1-MW-16
MW44

S£A
11/16/M

GW1-MW-17
MW*J7

64
11/15/M

CfWl-MW-18
MW-lf

64
it/16/M

ewi-Mw-if
Wiiiiiiill
piiiiiiiii

warn

GW1-MW-36

65
11/14/M

NIDBF
groundwater

QUALITY
STANDARDS

ALUMINUM
ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SODIUM

NA
11.0 U
1.7 U
1.0 U
6.4 U
NA
2.4 U
NA
0.2 U

12.8 U
NA

34600 J
11.6 u
1.7 U
2.8
6.4 U

31.6 U
3.4

839
0.2 U

22.6 
145000*0

2S3.0
11.0 U

1.7 U
1.0 U
6.4 U

42500.0
2.8 U 

199O.0
0.2 U

12.8 U
68000.0

NA
11.0 U
9.2 4*
1.6 U
8.9
NA
1.6 UJ 
NA
0.2 U 

12.8 U
NA

NA
11.0 U
4.3 J- 
2.0 U
6.4 U
NA
1.6 UJ 
NA
0.2 U 

44.7
NA

NA
11.0 U
1.7 U
1.0 U
6.4 U
NA
2.3 U
NA
0.2 U

12.8 U
NA

3860 J 
17.6 U 
1.7 U 
2.0 U
6.4 U 

72300.0
2.4 

23300
0.2 U 

27.3 
227000.0

NA
11.0 U
1.7 UJ 
1.1
6.4 U
NA
4.2 U
NA
0.2 U 

37.2
NA

200
20

8
4

100
300

10
so

2
100

50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration Indicated.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS • ROUND I 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAMPLED*
W&LjBh
AREA**
DATE COLLECTED;

GWI-MW4I
MWSI

65
nmm

GWI-MW-J2
mw-m

95
ItIMM

GWI-MW45

86A
11/15/M

GWX-MW**

64A
wum

CWI-MW-27
MW4T

66A
11/1*M

GWLMW-26
M»4I

11
11/15/M

CWt-MW-288
MW48B

it
11/18/M

GWI-MW-3*
Mw*gp

ti
11/15/M

NJDEP
«S*OWWWATS* 

QUALITY 
STANDARDS te/t}

ALUMINUM
ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SODIUM

2140 J 
11.0 U

1.7 U
2.2
6.4 U 

13200
1.6 UJ 

167O.0
0.2 U 

47.9 
41900.0

6250
11.0 U
1.7 UJ 
3.2
6.4 U 

122000
2.6 U 

740.0
0.2 0 

12.8 U 
49000.0

NA
11.0 U 
128 J- 
1.0 U
6.4 U
NA
1.6 UJ 
NA
0.2 U 

12.6 U
NA

NA
11.0 U
1.7 UJ 
1.0 U
6.4 U
NA
3.5 U
NA
0.2 U

12.8 U
NA

56100
11.0 U 
162 J- 
1.0 U
6.4 U 

94600.0
1.6 UJ 

10400
0:2 U 

27.2 
527000

NA
11.0 U

2.0 U
6.4 U
NA
1.6 UJ 
NA
0.2 U 

12.8 U
NA

NA
11.0 U
8.5 UJ 
1.0 U
6.4 U
NA
1.6 UJ 
NA
0.2 U

12.8 U
NA

NA
17.6 U 
66,4 J- 

1.0 U
6,4 U
NA
1.6 UJ 
NA
0.2 U 

12.8 U
NA

200
20
8
4

100
300

10
50

2
100

50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well indicated.
0: The compound was not detected at the detection limit concentration Indicated, 
ug/l: All results are In micregrems per liter or parts per UIDon unless otherwise noted.
UJ: The compound was net detected at the estimated detection limit concentration indicated.

: Die concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABU; 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SAMPLED*
WElLIJfc
AREA*:
DATE COLLECTED:

GWt-MW-3*
MW30

II
11/19*4

GW1-MW41
MW4I

61
iliillili!

GWI-MW94
MW*34

MB
11/14*4

GW1-MW-41A
MW-42A

64
11/14*4

GW1-MW-43
MW-O

64
11/11*4

GW1-MW-44
MW-44

64A
11/19*4

: CWI-MW4J 
MW-4S

14
11/14*4

GWUWM4A
«*4«,

16
11**4

NJDBT
GROUNDWATER

QUALITY
STANDARDS

ALUMINUM NA NA 36.4 U NA NA NA NA 2060 0 J 200ANTIMONY 11.0 U 11.0 U 11.0 U 11.0 U 17.6 U 17.6 U 11.0 U 11.0 U 20ARSENIC 7B0 J- 1.7 U 1.8 J- 6.1 J 1.7 U 1.7 UJ 3.1 J- 1.7 U 8CADMIUM 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4CHROMIUM 6.4 U 6.4 U 6.4 U 6.4 U 14.5 6.4 U 6.4 U 6.4 U 100IRON NA NA 634 0 NA NA NA NA 3220.0 300LEAD 1.6 UJ 3.3 1.6 UJ 1.6 U 13 7 1.8 J- 3.8 U 2.9 U 10MANGANESE NA NA 6390 NA NA NA NA 72-1 50MERCURY 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U .............6.2 u.... 2NICKEL 12.6 U 26.9 12.8 U 17.0 13.7 12.8 U 12.6 U 12.8 U 100SODIUM NA NA 26*0000 NA NA NA NA 17500.0 50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ugfl: All results are in micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration indicated.

‘ The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.

RND162.XLS 6-July-95
4 o(16



TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

GWI-MW-47A GWI-MW47C OWI-M«r4M GWI-MW-46B CWT-MW-49 CW1-MW-201C GWI-MW-6* NJJWF
WELL ON MW*4»A MW-ttA MSfiliBiiiS: MWi4«: i RupefMttMtK! MW4* GROUNDWATER

69 m m mmmgmmmm 19 l» » 14 qualm*
DATEOOtLECTEDr tmm wtom h mm iiiiiiiiil tmm IIIllllpIp n&m umm STANDARDS

ALUMINUM NA 26.7 U NA 92.7 U 15700 J NA NA 6070 200
ANTIMONY 11.0 u 17.6 U 11.0 U 11.0 u 11.0 u 11.0 U 11 U 13.0 20
ARSENIC 7.6 2.4 1.7 U 1.7 U 1.7 u 1.7 U 1.7 U mOJ- 6
CADMIUM 1.0 u 1.0 U 1.2 2.0 U 1.0 u 1.0 U 1 U 1.0 U 4
CHROMIUM 6.4 U 6.4 U 6.4 U 6.4 U 6.4 U 6.4 U 6.4 U 26.1 100
IRON NA 5080.0 NA 409000 2250 0 NA NA 18500 0 300
LEAD 3.5 U 1.6 UJ 2.9 1.6 U 1.6 UJ 1.6 UJ 1.6 UJ 6.1 Jr 10
MANGANESE NA 2500 NA 5660 1720 NA NA 49.9 50
MERCURY 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.3 2
NICKEL 151 0 12.8 U 12.8 U 12.8 U 12.8 U 12.8 U 12.8 U 12.8 U 100
SODIUM NA 17600.0 NA 54500.0 8220.0 NA NA 50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limlt concentration indicated, 
ug/l: All results are In micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration Indicated.

The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more that} one ‘Area*.
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tabu; 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING

NJDEP GROUNDWATER QUALITY STANDARDS • ROUND 1
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SAMPLE ID: GW1-MW-60R GWt-MW-SpC
WELL ID: MW-50B MW*«BC
AREA** 14 14
date collected. M/IS/M >1/15/94

ALUMINUM NA NA
ANTIMONY 11.0 U 11.0 U
ARSENIC 5.3 J- 8.5 UJ
CADMIUM 1.0 U 1.0 U
CHROMIUM 6.4 U 6.4 U
IRON NA NA
LEAD 1.6 UJ 1.8 J-
MANGANESE NA NA
MERCURY 0.2 U 0.2 U
NICKEL 12.8 U 12.6 U
SODIUM NA NA

GWt-MW-51 GW1-MW-52A GW1-MW-52B GW1-MW-S3 GWI-MW44 GW1-MW-66 NJDEP
MW-5I MW-62A MW-52B MW43 «W44 RW4I groundwater

16 It 1« 14 19 19 QUALITY
11/14/M 11/15/M iiiilliiiii t1/14/94 11/14/M 11/9/M STANDARDS (n*/l)

NA NA 41.6 U NA NA 119.0 J 200
17.6 U 11.0 U 11.0 U 11.0 U 11.0 U 11.0 U 20
215 J 4.3 J- 91 J- 4.9 J- 6.6 J 1.7 U 8

1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4
6.4 U 7.6 6.4 U 8.6 50.5 J 6.4 U 100
NA NA 104000 NA NA 64100 300
1.6 U 14 5 J- 1.6 UJ 2.7 U 12.5 U 3.2 U 10
NA NA 840 NA NA 161.0 50
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 2

12.8 U 12.8 U 12.8 U 12.8 U 20.5 12.8 U 100
NA NA 27900000 NA NA 11300.0 50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration indicated.

' The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one ‘Area*.
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TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAJOTLRlDt
WfflA.Uk
AREA**
DATE COLLECTED;

GWt-MW-OT
MW-A7

11
tmm

GWl~MW«*
MW46

03
HHP

GWMWWAEf
MW-S9

m

GWI-MW-SflC
MW49C

4*
11/10/94

GWI-MW-iW
;:fcrpefMW«9C

07
11/10/94

OWABNI
MW-40

14
11/14/94

CWt-MW-WD
»W-«B

14
I144M

MW4S0C
14

ttn*m

WIDBF
OMfflNDWATffll

OUALtrY
8rrANDARD6

ALUMINUM 44000 J 2210.0 NA 83.8 U 82.6 U NA NA 132.0 200
ANTIMONY 11.0 u 11.0 U 11.0 u 11.0 U 11 U 11.0 U 17.6 U 27^ 20
ARSENIC 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 5.2 J 138 J 2.0 8
CADMIUM 1.1 1.4 1.0 u 1.0 U 1 U 1.0 U 1.0 U 1.2 4
CHROMIUM 6.4 U 6.4 U 6,4 U 6.4 U 6,4 U 6.4 U 6:4 U 6:4 U 100
IRON 234.0 311.0 U NA 5000 NA NA 1220 0 300
LEAD 111 J- 1.6 U 2.0 U 4.7 U 3:2 U 1.6 U 1.6 U 1.6 UJ 10
MANGANESE 1600 49.3 NA 48.9 46.5 ; NA NA 122 0 so
MERCURY 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0,2 U 0:2 U 2
NICKEL 30.8 15.0 12.8 U 12.8 U 12.8 U 12.8 U 12.8 U 12:8 U 100
SODIUM 7790.0 6100.0 NA 27900.0 27400 NA NA 35300000 50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value,
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results ate In micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration indicated.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate mote than one 'Area*.
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TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SAMPLE Ilh
WELL ID:
AREA**
DATE COLLECTED:

lllillilipllll
MW-tt

86
11/11*4

GWJ-MW-63
MWJS3

iiiiiiiiiiit

11/15*4

GWHMW4M,
MW4BA

lliiiiii!!!:
iiliiiii!

CW1-MW-65
MW4S

05
ttnsm

GWt-MW-66

liliiiillll
lllllliilllll

GW1-MW-67
MW4D

illiiiilliil
llliliiill

GWt-MW-MA
JHW4HL

118
U**4

KID8F
groundwater

QUALITY 
STANDARDS (n*/1>

ALUMINUM NA 51.5 U 147.0 U NA NA Pi:ii366idp5p:?!i NA NA 200
ANTIMONY 11.0 U 17.6 U 11.0 U 11.0 u 11.0 u 11.0 u 11.0 U 11.0 U 20
ARSENIC 18 9 2.6 34.0 UJ 2.0 J- 3.0 J- 1.7 UJ 171 J- 1.7 U 8
CADMIUM 1.6 U 2.0 U 1.0 U 1.0 u 1.2 40 2.0 U 1.0 U 4
CHROMIUM 13.8 11.8 6.4 U 29.7 6.4 U 6.4 U 6.4 U 10.2 100
IRON NA 7370 0 37800 0 NA NA 173.0 U NA NA 300
LEAD 2.0 U 1.6 U 1.6 UJ 10.4 J- 1.6 UJ 1.6 UJ 15.7 U 2.3 U 10
MANGANESE NA 80000 1990 NA NA 14200 NA NA 50
MERCURY 0.2 U 0.2 U 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 2
NICKEL 12.8 U 12.8 U 12.8 U 13.5 20.8 64.4 12.8 U 18.0 100
SODIUM NA 5770000 0 5140000 0 NA NA 49400.0 NA NA 50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration indicated.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

RAMPLETDr
Well o*s
AREA*:
DATE COLLECTED;

DWX-MWJWA
MW-A9A

XHW
ttnm

GWI-MW-TfrA
MW.7BA

lllliliiliili
tv*m

OWI-MW-7JC
MW-71C

ISA
nmm

GW-MW-75A
HW-TSA

94
lltillfllitl

GWX-MW-75C
MW75C

M
warn

GWIMW-74A
MWJ7AA

84
I DIMM

GW1-MW-746
MW«B

94
ntum

GWI-MW-76C

94
1L/I9/M

ranftr '
CROUNPWA-mt

QUALITY
STANDARDS

ALUMINUM NA NA 49.2 u NA NA 3950.0 NA NA 200
ANTIMONY ii.o u 11.0 U 11.0 u 11.0 U 11.0 U 11.0 U 11.0 U 11.0 U 20
ARSENIC 3.4 1.7 U 1.7 U 1.7 U 1.7 U 3.6 9.7 1.7 U 8
CADMIUM 1.2 1.0 U 1.0 u 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4
CHROMIUM 83.2 6.4 U 6.4 U 7.9 6.4 U 34.0 6.4 U 6.4 U 100
IRON NA NA 22400 NA NA 285000 NA NA 300
LEAD 316 J- 4.0 U 5.6 U 1.6 U 1.6 U 203 3.9 3.6 U 10
MANGANESE NA NA 1200 NA NA 6940 NA NA- 50MERCURY 0.3 0;2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0 2 U 2
NICKEL 49.2 12.8 U 12.8 U 33.4 12 8 U 12.8 U 12.8 U 12.8 U 100SODIUM NA NA 40500.0 NA NA 1070000 NA NA 50000

Notes:

NA: Not analysed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the wed Indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration indicated.

* The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one’Area*.
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TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND I 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAMPLE IDt
WELL UN
AREA*
DATE COLLECTED:

GW1-MW-T7A
MW-77A

14
11/6/94

GW1-MW-77B
MW-77B

14
n/8/94

GW1-MW-7SA
MW-78A

14
i mm

GWt-MW-feB
MW-*»ft

66
11/14/94

cwi«w-nc
MW-ttC

GW1-MW-6BA
MW40A

69
li/14/94

GW1-MW-263A
Dup*fMW-«6A

69
11/14/94

GWt-MWJktA
MW-6tA

151
11/8/94

NJbEP
GROUNftWATRR 

QUALITY 
STANDARDS 6*/!}

ALUMINUM
ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SODIUM

2250.0
11.0 U 
1?.Q
i.o U
6.4 U 

26300.0
2.9

1060.0
0.2 U

13.2
326000.0

NA
11.0 U
7.2
1.0 U
6.1
NA
7.1
NA
0.3 J

14.6
NA

NA
11.0 U
4.7
1.0 U 

23.7
NA
3.4
NA
0.2 UJ 

22.9
NA

NA
11.0 U
5.2 J
1.0 U
6.4 U
NA
1.6 U
NA
0.2 U

12.8 U
NA

176.0 U 
11.0 U

1.7 UJ
1.0 U
6.4 U

54500
2.0 U 

1690,0
0.2 U 

12.8 U
ip396oft8:iiij

NA
11.0 U
1.7 UJ
1.4
6.4 U
NA
6.0 U
NA
0.2 U

13.9
NA

NA
11 U

1.7 UJ 
1.5

11.4 J
NA
5.8 U
NA
0.2 U

22.4
NA

NA
11.0 U

1.7 U
1.0 U
6.4 U
NA
1.9
NA
0.2 UJ 

14.9

200
20
8
4

100
300

10
50

2
100

50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are In micrograms per liter or parts per billion unless otherwise noted.
UJ: Th* compound was not detected at the estimated detection limit concentration indicated.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area'.
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TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

mmxiih GWLMW4RA GW1-MW49A GWI-MW-64A CWf-MW-MA GWI-MW-300A GWl-MWMA GWl-MWASC GWX-MW-47A N1MIP
WEIL ah MW4BA MW44* MWASA Hup of MW*** JMWJMA WWJW0 OWUNDWAm
AREA*t OI 15 IS IS IS IS IS ink QUAumr
DATE COLLECTED: nmm nmm tiAM turn iimm 11/8/94 11 MM 11/9/94 STANDARDS te/l>

ALUMINUM 414 0 NA NA NA NA NA 36.8 U NA 200
ANTIMONY 11.0 U 11.0 U 11.0 U 11.0 u 11.0 u 11.0 U 17.6 U 11.0 U 20
ARSENIC 1.7 U 1.7 U 1.7 U 1.7 U 1.7 u 1.7 U 1.7 U 1.7 U 8
CADMIUM 1.0 U 1.0 U 1.0 U 1.0 u 1.0 u 1.0 U 1.0 U 1.0 U 4
CHROMIUM 8.5 6.4 U 6.4 U 6.4 U 6.4 U 6:4 U 6.4 U 6.4 U 100
IRON 5300 NA NA NA NA NA 12700 NA 300
LEAD 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 UJ 10
MANGANESE 120.0 NA NA NA NA NA mmmmmm NA so
MERCURY 0.2 U 0.2 UJ 0.2 UJ 0.2 J 30 J 0.2 UJ 0.2 U 0.2 U 2
NICKEL 12.6 U 50,5 39.5 55.1 46.1 75.9 12:8 U 12.8 U 100
SODIUM 2540.0 NA NA NA NA NA 22100.0 NA 50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate valuebiased high.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are in mlcwgiams per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration Indicated.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate mote than ope'Area*.
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TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND I
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SAMPLER*
WELL llfc 
AREA*:
date collected;

ALUMINUM
ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SODIUM

GWI-MW4RC 
MW-87C

n**SI

NA
11.0 U 

1.7 U 
1.0 U 
6.4 U 
NA
1.6 UJ 
NA 
0.2 U 

12.8 U 
NA

GWI*fW49A 
MW-68A 

lacs® 
11/16*1}

NA
11.0 U 

1.7 U 
1.0 U
6.4 U 
NA
2.4 U 
NA 
0.2 U

12.6 U 
NA

CWI-MW49C
MW-88C

ISC
11/16*1

240.0 
11.0 U 
1.7 U
1.0 U 
6.4 U

6090
5.0 U 

60S
0.2 U 

12.8 U 
36500.0

GWf-MW-WA

61
11/16*4

NA
11.0 U 
2.3 J-
2.0 U

15.0 
NA
4.1 U 
NA 
0.2 U

12.8 U 
NA

GWI-MW-WC 
MW49C 

61
ttmm

NA
11.0 u 
1.7 u
1.0 u
6.4 U 
NA
1.6 UJ 
NA 
0.2 U 

12.8 U 
NA

GWI-MW-66A
MW-96A

16
11/14*4

405.0 U 
11.0 U
11.7 J 
1.0 U 
6.4 U

278000 
1.6 U 

9440 
0.2 U

12.8 U 
2030000.0

GW1-MW46B 
MW-40B 

14
11/14*4

NA
11.0 U 
1.7 UJ 
2.0 U 
6.4 U 
NA 
1.6 U 
NA 
0.2 U

12.8 U 
NA

CTWW-RC
MW-66C

16
11/16*4

20600
11.0 U
2.0
1.5

10.1 
80400

1.6 UJ 
5000.0

0.2 U 
12.8 U 

23200000

NIDGI
GROUNDWATER 

QUALITY 
STANDARDS (u*A>

200
20
8
4

100
300

10
50

2
100

50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high. 
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated.
ug/l: All results are In micrograms per liter or parts per billion unless otherwise noted
UJ: The compound was not detected at the estimated detection limit concentration Indicated
.. tu :7h,e concontra,,on 01 ,hat compound exceeds the NJDEP Groundwater Quality Standard.

ft^Te^h “™physical toca"on 61 construction The analytical groundwater results
from each well may be used to evaluate more than one "Area*.

RND1A2.XLS
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TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAMPLED*
WELL UN
AREA**
DATE COLLECTED:

GWI-MW-WA
mw-wa

k

tmsm

GWt-MW-SJl
MW*lB

id
HttMt

GWt-MW-WB
MW-4ZB

U
IM4M

GW-MW4JA
MW49A

1C
WtSm

GWLMW-MB
MW438

id
tmsm

CWI-MW485B
DqperMWdOB

1C
tmsm

GWMMW84A
MWMUO

N
11/17/M

GWI-MW-MA
M*4WO

86
11/17/84

mmrGROUNDWATER
QUALITY

STANDARDS

ALUMINUM
ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SODIUM

NA
11.0 U 
112 J-
1.3
6.4 U
NA
1.6 UJ 
NA
0.2 U 

12.8 U
NA

NA
11.0 U
9.5 J-
1.8........
6.4 U
NA
1.6 UJ 
NA
0.2 U

12.8 U
NA

NA
11.0 U
6.0 J
1.0 U
6.4 U
NA
1.6 U
NA
0;2 U

12:8 U
NA

NA
1L0 U
8:5 UJ 
1.0 U
6.4 U
NA
1.6 UJ 
NA
0.2 U 

12.8 U
NA

NA
11.0 u
8.5 UJ
1.0 u
6.4 U
NA
L6 UJ 
NA
0.2 U 

12.8 U
NA

NA
11 u

8.5 J- 
2 U

6:4 U
NA
1.6 UJ 
NA
0.2 U

12.8 U
NA

NA
288
»L4
i:i.........
6.4 U
NA
2.6 U
NA
0.2 U 

12.8 U
NA

NA
11.0 U
3.4
2.0 U 

11.4
NA
6.6 U
NA
0.2 U 

12.8 U
NA

200
20
8
4

100
300

10
50
2

100
50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.

Indicates an estimate value biased high.
Oup.: QC duplicate sample of the wed Indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ugfl: All results are In mlcragiams per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration Indicated:

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location ol construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

WELL ID:
iliAiiiiillllillllill

DATE COLLECTED;

GW1-MW-94A
MW*<*

K

OWi-MWJWC
MW44C

K
ttnrm

GWI-MW-47A

Wmmmmm

GWI-MW-97B
MW*?* . 

KB
11/17*4

GW1-MW-2Q7B 
Ihipef MW47B

6CB
11/17*4

GW1-MW-MA
MWJMA

KB
11/14*4

GW1-MW46B
MW4BB

64B
11/14*4

GW1-MW-KA
MW-KA

KB
11/14*4

NJDBF
GROUNDWATER 

QUALITY 
STANDARDS fn*/l>

ALUMINUM 1370 6 J NA 47600 1200.6 J 634 J NA NA 200
ANTIMONY 11.0 U 11.0 u 11.0 U 17.6 U 38.2 11.0 U 11.0 U 11.0 u 20| ARSENIC 6.2 8.5 u 106 J- 8.5 U 6.5 U 14.8 J- 4.3 J- 8
CADMIUM 2.0 U 1.0 1.0 U 1.0 U 1 U 1.0 U 1.0 U 1.0 u 4CHROMIUM 7.0 17.4 22.2 6.4 U 6.4 U 6.4 U 6.4 U 6.4 U 100IRON 81800 NA 26300.0 25900.0 liiiaaooilil NA NA 11400.0 300
LEAD 2.6 U 4.5 U 1.6 UJ 2.4 U 1.6 UJ 2.2 U 1.6 UJ 1.6 UJ 10
MANGANESE 411 0 NA 4650 644.0 611 NA NA 2650 50
MERCURY 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 2
NICKEL 12.8 U 31.3 12.8 U 12.8 U 12.8 U 12.8 U 12.8 U 12.8 U 100
SODIUM 1830000.0 NA 3400000 0 38000000 3810000 NA NA 1440000.0 50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration indicated.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5-5
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS • ROUND 1 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAMPLE Hh 
well h*:

DATE COLLECTED;

CWX-MW-pys
MW*9B

IIPi§iii«i:
IMM

eWt-MW-lWA
MW-188A

11
ua«M

CWt-MW-iOIA
MW-t#»A

11
IM«N

GWl-MW-HDA
MW-I«SA

BEG
iliiiiiii

GW1-MW-103C
MW.HBC

BEG
tmnm

GW1-MW-144A

BEG
11/17*4

GW1-MW-I64C
MW-I64C

8KG
11/17*4

GW1-MW-195A
MW4CW

BKG
11**4

NlJWf
4H0UW1WA1ER 

QUAUmr 
9TANRMMMI Oat/O

ALUMINUM NA 766000 NA NA 33:9 NA NA NA 200ANTIMONY 11.0 U 17S U 11.0 U 11.0 U 11.0 u 11.0 U 11.0 U 11.0 U 20
ARSENIC 8.5 UJ 26.5 J 17.04 1.7 U 3.1 1.7 U 5.2 1.7 U 8CADMIUM 1.0 U 1.5 1.0 U 2.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4
CHROMIUM 6.4 U 271 0J 6.4 U 6.4 U 6.4 U 6.4 U 13.1 11.7 100
IRON NA 159000.0 NA NA 824.0 NA NA NA 300LEAD 1.6 UJ 2390 1.6 U 1.6 UJ 2.7 U 2.6 U 5.1 U 4.0 U 10MANGANESE NA 22700 NA NA 66.0 NA NA NA 50
MERCURY 0.2 U 0.2 U 0.2 U 0.2 U 0 J U 0.2 U 0.2 U 0.2 U 2NICKEL 12.8 U 1640 12.8 U 15.8 12.8 U 14.8 16.7 14.9 100
SODIUM NA 7670000 NA NA 42400.0 NA NA NA 50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup,: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: All results are in micrograms per liter or parts per trillion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration indicated.

- The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location oT construction. The analytical groundwater results 

from each welt may be used to evaluate more than one 'Area*.
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TABLE S-S
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NIDEP GROUNDWATER QUALITY STANDARDS - ROUND S 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAMPLE dh 
WELL ID;
AREA*!

DATE COLLECTED;

ALUMINUM
ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SODIUM

GWI-MW-I65C 

MW-10SC 
BEG 

tt/9/94

GWI-MW-EPAJA
MW-EPA2A

ISA
11/10/94

GWI-MW-RA4
MW-8A4

151
ll«M

GWI-MW-SAS
MW-«A5

151
11/16/94

GW1-MW-8PCT4
MW4FCM

III
11/8/94

NJDEP
GROUNDWATER 

QUALITY 
STANDARDS (ug/l)

NA NA NA 197.0 U NA 20011.0 U 11.0 U 11.0 U 11.0 U 11.0 U 201.7 U 1.7 U 1.7 U 1.7 U 1.7 U &1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4
6.4 U 6.4 U 6.4 U 6.4 U 6.4 U 100NA NA NA 20500.0 NA 3002.6 U 1.6 U 3.2 2.3 U 1.6 U 10NA NA NA 100.0 NA 500.2 U 0.2 U 0.2 UJ 0.2 U 0.2 UJ 212.8 U 12.8 U 12.8 U 12.8 U 19.8 100NA NA NA 34200.0 NA 50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J*: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration Indicated. 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration indicated.

• The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area'.
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TABLED
ANALYTICAL GROUNDWATER PESTICIDE RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS • ROUND 1 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

WELL IB AREA* DATE
COLLECTED

Illpiiiilll NIU3* GROUNDWATER 
QUALITY 

STANDARD (u«A}

GW1-MW-6 MW-6 19 11/11/94 0.0540 U 0.040
GW1-MW-6C MW-6C 09 11/11/94 0.0520 U 0.040
GW1-MW-7 MW-7 01 11/11/94 0.0580 U 0.040
GW1-MW-8 MW-B 01 11/11/94 0.0510 U 0.040
GW1-MW-8 MW-9 01 11/11/94 0.0590 U 0.040
GW1-MW-10 MW-10 20 11/10/94 0.0560 U 0.040
GW1-MW-11 MW-11 07 11/8/94 0.0500 U 6.040
GW1-MW-12 MW-12 07 11/10/94 0.0520 U 0.040
GW1-MW-13 MW-13 02 11/9/94 0.0560 U 0.040
GW1-MW-14 MW-14 03 11/11/94 0.0506 U 0.040
GW1-MW-15 MW-15 03 11/10/94 0.0510 U 0.040
GW1-MW-16 MW-16 06A 11/16/94 0.0520 U 0.040
GW1-MW-17 MW-17 04 11/15/94 0.0520 U 0.040
GW1-MW-18 MW-18 04 11/10/94 0.0560 U 0.040
GW1-MW-19 MW-19 04 11/11/94 0.0510 U 0.040
GW1-MW-20 MW-20 05 11/16/94 0.0520 U 0.040
GW1-MW-21 MW-21 05 11/17/94 0.0540 U 0.040
GW1-MW-22 MW-22 05 11/16/94 0.0540 U 0.040
GW1-MW-25 MW-25 OfiA 11/15/94 0.0540 U 0.040
GW1-MW-26 MW-26 06A 11/16/94 0.0540 U 0.040
GW1-MW-27 MW-27 06A 11/16/94 0.0520 U 0.040
GW1-MW-28 MW-28 11 11/15/94 0.0500 U 0.040
GW1-MW-28B MW-28B 11 11/15/94 0.0510 U 0.040
GW1-MW-28 MW-29 11 11/15/94 0.0520 U 0.040
GW1-MW-30 MW-30 11 11/15/94 0.0520 U 0.040
GW1-MW-31 MW-31 01 11/11/94 0.0540 U 0.040
GW1-MW-34 MW-34 06B 11/16/94 0.0520 U 0.040
GW1-MW-42A MW-42A 04 11/14/94 0.0520 U 0.040
GW1-MW-43 MW-43 04 11/11/94 0.0550 U 0.040
GW14IW-44 MW-44 OfiA 11/15/94 0.0530 U 0.040
GW1-MW-4S MW-45 14 11/16/94 0.0560 U 0.040
GW1-MW-46A MW-46A 10 11/9/94 0.0600 U 0.040
GW1-MW-47A MW-47A 09 11/9/94 0.0520 U 0.040
GW1-MW-47C MW-47C 09 11/10/94 0.0520 U 0.040
GW1-MW-48A MW-48A 09 11/11/94 0 0510 U 0.040
GW1-MW-48B MW-48B 09 11/11/94 0.0560 U 0.040
GW1-MW-49 MW-49 19 11/9/94 0.0520 U 0.040
GW1-MW-48C MW-49C 19 11/9/94 0.0540 U 0.040
GW1-MW-201C Dup. of MW-49C 19 11/9/94 0.0540 U 0.040
GW1-MW-50 MW-50 14 11/15/94 0.0550 U 0.040
GW1-MW-50B MW-50B 14 11/15/94 0.0510 U 0.040
GW1-MW-50C MW-50C 14 11/15/94 0.0510 U 0.040
GW1-MW-51 MW-51 16 11/14/94 0.0540 0 0.040
GW1-MW-52A MW-52A 16 11/15/94 0.0500 U 0.040
GW1-MW-52B MW-S2B 16 11/15/94 0.0560 U 0.040
GW1-MW-53 MW-53 16 11/18/94 0.0590 U 0.040
GW1-MW-54 MW-54 19 11/14/94 0.0560 U 0.040
GW1-MW-56 MW-S6 10 11/9/94 0.0580 U 0.040
GW1-MW-57 MW-57 10 11/9/94 0.0540 U 0.040
GW1-MW-58 MW-58 03 11/8/94 0.0550 U 0.040
GW1-MW-59 MW-59 07 11/10/94 0.0550 U 0.040
GW1-MW-59C MW-59C 07 11/10/94 0.0510 U 0.040
GW1-MW-202 Dup. of MW-59C 07 11/10/94 0.0500 U 0.040
GW1-MW-60 MW-60 14 11/14/94 0.0540 U 0.040
GW1-MW-60B MW-60B 14 11/14/94 0.0520 U 0.040
GW1-MW-60C MW-60C 14 11/18/94 0.0520 U 0.040
GW1-MW-61 MW-61 04 11/17/94 0.0520 U 0.040
GW1-MW-62 MW-62 06 11/11/94 0.0520 U 0.040

Notes: 8m Pago 3 of 3.
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TABLE 5-6
ANALYTICAL GROUNDWATER PESTICIDE RESULTS EXCEEDING

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SAMPLE SB WELL ID AREA* HATE
COLLECTED

ALBRIN**
own

NJDEP GROUNDWATER 
QUALITY 

STANDARD fug/!}

GW1-MW-63 MW-63 12 11/15/94 0.0520 U 0.040
GW1-MW-63A MW-63A 14 11/15/94 0.0580 U 0.040
GW1-MW-65 MW-65 05 11/16/94 0.0540 U 0.040
GW1-MW-66 MW-66 05 11/16/94 0.0620 U 0.040
GW1-MW-67 MW-67 05 11/16/94 0.0510 U 0.040
GW1-MW-68A MW-69A XHW 11/9/94 0.0520 U 0.040
GW1-MW-70A MW-70A 10 11/9/94 0.0530 U 0.040
GW1-MW-71C MW-71C 18A 11/10/94 0.0500 U 0.040
GW1-MW-75A MW-75A 04 11/11/94 0.0540 U 0.040
GW1-MW-75C MW-75C 04 11/11/94 0.0530 U 0.040
GW1-MW-78A MW-76A 04 11/10/94 0.0540 U 0.040
GW1-MW-76B MW-76B 04 11/11/94 0.0530 U 0.040
GW1-MW-76C MW-76C 04 11/10/94 0.0520 U 0.040
GW1-MW-77A MW-77A 14 11/8/94 0.0540 U 0.040
GW1-A4W-77B MW-77B 14 11/8/94 0.0500 U 0.040
GW1-MW-78A MW-78A 14 11/8/94 0.0520 U 0.040
GW1-MW-79B MW-79B 08 11/14/94 0.0500 U 0.040
GW1-MW-79C MW-79C 08 11/14/94 0.0530 U 0.040
GW1-MW-80A MW-60A 09 11/14/94 0.0500 U 0.040
GW1-MW-203A Dup. of MW-8QA 09 11/14/94 0.0510 U 0.040
GW1-MW-81A MW-81A 151 11/8/94 0.0540 U 0.040
GW1-MW-82A MW-82A Ol 11/8/94 0.0520 U 0.040
GW1-MW-83A MW-83A 15 11/8/94 0.0500 U 0.040
GW1-MW-84A MW-84A 15 11/8/94 0.0500 U 0.040
GW1-MW-8SA MW-85A 15 11/8/94 0.0540 U 0.040
GW1-MW-20QA Dup. of MW-85A 15 11/8/94 0.0520 U 0.040
GW1-MW-86A MW-86A 15 11/8/94 0.0540 U 0.040
GW1-MW-88C MW-86C 15 11/8/94 0.0500 U 0.040
GW1-MW-87A MW-87A 18D 11/9/94 0.0520 U 0.040
GW1-MW-87C MW-67C 18D 11/9/94 0.0520 U 0.040
GW1-MW-88A MW-88A 18C 11/10/94 0.0540 U 0.040
GW1-MW-88C MW-88C 18C 11/10/94 0.0520 U 0.040
GW1-MW-88A MW-89A 01 11/18/94 0.0520 U 0.040
GW1-MW-89C MW-89C 01 11/17/94 0.0540 U 0.040
GW1-MW-90A MW-90A 16 11/14/94 0.0580 U 0.040
GW1-MW-90B MW-90B 16 11/14/94 0.0530 U 0.040
GW1-MW-90C MW-90C 16 11/18/94 0.0550 U 0.040
GW1-MW-91A MW-91A 16 11/15/94 0.0500 U 0.040
GW1-MW-91B MW-91B 16 11/15/94 0.0520 U 0.040
GW1-MW-92B MW-92B 16 11/14/94 0.0520 U 0.040
GW1-MW-93A MW-93A 16 11/15/94 0.0540 U 0.040
GW1-MW-93B MW-93B 16 11/15/94 0.0510 U 0.040
GW1-MW-205B Dup. of MW-83B 16 11/15/94 0.0520 U 0.040
GW1-MW-94A MW-94A 06 11/17/94 0.0520 U 0.040
GW1-MW-95A MW-95A 06 11/17/94 0.0550 U 0.040
GW1-MW-96A MW-96A 06 11/17/94 0.0530 U 0.040
GW1-MW-96C MW-96C 06 11/17/94 0.0520 U 0.040
GW1-MW-97A MW-97A 06A 11/16/94 0.0510 U 0.040
GW1-MW-97B MW-97B 06B 11/17/94 0.0520 U 0.040
GW1-MW-207B Dup. of MW-97B 06B 11/17/94 0.0520 U 0.040
GW1-MW-98A MW-98A 06B 11/16/94 0.0520 U 0.040
GW1-MW-98B MW-98B 06B 11/16/94 0.0560 U 0.040
GW1-MW-99A MW-99A 06B 11/16/94 0.0520 U 0.040
GW1-MW-89B MW-99B 06B 11/16/94 0.0530 U 0.040
GW1-MW-10QA MW-100A 11 11/14/94 illl Hf:: IOjOcO: J i i i i H: i! i 0.040
GW1-MW-101A MW-101A 11 11/14/94 0.0520 U 0.040
GW1-MW-103A MW-103A BKG 11/17/94 0.0520 U 0.040
GW1-MW-103C MW-103C BKG 11/18/94 0.0680 U 0.040
GW1-MW-104A MW-104A BKG 11/17/94 0.0500 U 0.040

Notes: Sm Page 3 of 3.
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TABLE 54
ANALYTICAL GROUNDWATER PESTICIDE RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

lllpliilliiii AREA* date

COLLECTED
AUMUN** NjnepouxiNDWAmt 

quality 
STANDARD feg/i>

GW1-MW-104C MW-104C BKG 11/17/94 0.0560 U 0.040
GW1-MW-105A MW-105A BKG 11/9/94 0.0520 U O.O40
GW1-MW-105C MW-105C BKG 11/9/94 0.0520 U 0.040
GW1-MW-EPA2A MW-EPA2A 1SA 11/10/94 0.0520 U 0.040
GW1-MW-SA4 MW-SA4 151 11/8/94 0.0510 U 0.040
GW1-MW-SA5 MW-SA5 151 11/10/94 0.0510 U 0.040
GW1-MW-SPCM MW-SPQ4 151 11/8/94 0.0520 U 0.040

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
itg/l: All results are in mterograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the N JDEP Groundwater Quality Standard.
*: These area designations rsdeet only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
**: As shown in the table, the detection limit for aMrin is greater than the NJDEP Groundwater Quality Standard. However, the 

detection limit indicated meets the approved PQL in the CDAP of 0.05 ug/l.
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TABLE 5-7
ANALYTICAL GROUNDWATER TOTAL DISSOLVED SOLID RESULTS EXCEEDING

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 1
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SAMPLE ID WELL ID AREA* DATE
COLLECTED

TOTAL DISSOLVED 
SOLIDS 
(mg/!)

NJDEP GROUNDWATER 
QUALITY 

STANDARD (mg/I)

GW1-MW-6 MW-6 19 11/11/94 240 500
GW1-MW-11 MW-11 07 11/8/94 800 500
GW1-MW-14 MW-14 03 11/11/94 640 500
GW1-MW-26 MW-26 06A 11/16/94 620 500
GW1-MW-28B MW-28B 11 11/15/94 19000 500
GW1-MW-31 MW-31 01 11/11/94 130 500
GW1-MW-42A MW-42A 04 11/14/94 230 500
GW1-MW-49C MW-49C 19 11/9/94 270 500
GW1-MW-50C MW-50C 14 11/15/94 12000 500
GW1-MW-56 MW-56 10 11/9/94 210 500
GW1-MW-60 MW-60 14 11/14/94 12000 500
GW1-MW-60B MW-60B 14 11/14/94 14000 500
GW1-MW-61 MW-61 04 11/17/94 490 500
GW1-MW-66 MW-66 05 11/16/94 350 500
GW1-MW-79B MW-79B 08 11/14/94 420 500
GW1-MW-82A MW-82A Ol 11/8/94 78 500
GW1-MW-86C MW-86C 15 11/8/94 190 500
GW1-MW-87A MW-87A 18D 11/9/94 100 500
GW1-MW-90A MW-90A 16 11/14/94 6200 500
GW1-MW-90C MW-90C 16 11/18/94 19000J 500
GW1-MW-96C MW-96C 06 11/17/94 15000 500
GW1-MW-97A MW-97A 06A 11/16/94 13000 500
GW1-MW-98B MW-98B 06B 11/16/94 1400 500
GW1-MW-103C MW-103C BKG 11/18/94 280 500
GW1-MW-104A MW-104A BKG 11/17/94 130 500
GW1-MW-EPA2A MW-EPA2A 18A 11/10/94 98 500

Notes:

J: Indicates an estimated value.
U: The compound was not detected at the detection limit concentration indicated. 
mg/I: All results are in milligrams per liter or parts per million unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard. 
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one ‘Area*.
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TABLE 5-8
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMPLERS

watLBfc
AS£A*t
DATE COLLECTED)

OWt-MW*?

99
12/15/M

GW2-MW-20B
MW48B

II
12/14/M

GW2-MW-40
MW-40

BKO
12/12/M

OWMBf-ffC

99
12A1M

CWMW-HC
MW-WC

1*

tifum

GW*MW-59»
IP9D

14
mam

GW2MW99C
MW90C

14
mam

GW2-MW-WC
MW-59C

m
mam

CSOUNDWATIUI 
QUALITY 

STANDARDS futA)

1,2-DICHLOROETHANE 1.00 U 1.00 u 1.00 U 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 2
BENZENE 1.00 U 1.00 u 1.00 U 1.00 U 1.00 u 1.00 u 1:00 U 1.00 u 1
CHLOROBENZENE 1.00 U 1.00 u 1.00 U 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 50
DICHLOROBROMOMETHANE 1.00 U 1.00 u 1.00 U 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1
TETRACHLOROETHYLENE(PCE) 1.00 U 1.00 u 3,00 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1
TOTAL-1,2-DICHLOROETHENE 1.00 U 1.00 u 1100 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 10
TRICHLOROETHYLENE (TCE) 1.00 U 1.00 u 800 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1
VINYL CHLORIDE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration indicated. 
ug/t:Allresults are In micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may beiused to evaluate mote than one'Area*.
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TABLE 5-8
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

SAMPLER*
WELL ID;
AREA*;
DATE COLLECTED*

GWJ-MW-60B
MW40B

llltiiiliiii

k/is/94

OWMWMOC
MW^OC

14
12/15/94

CWJ-MW-OA
MW-43&

14
12/14/94

CWJ-MW-45
MW-45
«

12/15/94

GWJ-MW-45
MW4HS

45
12/15/94

GW2-MW-4?
MW-47

45
||||||pi|i||||:

QW2-MW-49A
MW-49A

XHW
12/15/94

GW2-MW-T4A
MW-T9A

14
12/14/94

KfDRF
GROUNDWATER 

QUALITY 
STANDARDS (u*A)

1,2-DICHLOROETHANE
BENZENE
CHLOROBENZENE 
DICHLOROBROMOMETHANE 
TETRACHLOROETHYLENE(PCE) 
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) 
VINYL CHLORIDE

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 U 
1.00 U
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U
2.00 U

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U
2.00 U

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

2
1

50
1
1

10
1
5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: All results are In micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
. These area designations reflect only the physical location of construction. The analytical groundwater results 

horn each well may be used to evaluate more than one "Area*.
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tabu: 5-8
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMPLED*
WELL®;
AREA*t
mnaxunm

CWMHW-7IC
MWJfIC

ISA
warn

Cm-MW-WA
«W4*A

M
nmm

GWJ-MW-WC
MWflJC

iiiisiiliii:
IlflSM

GWMdW-WA

lllililflili
illiHiil

GWHRW-7SB
WW4fB

vutsm

GW2-MW-WC
MWJpCQ

M
....atom.....

GWZ-MW-77A
MWVHA

M
umm

OW2-MW-77B
MWJT7B

M
tua/u

NIUBF ,
groundwater

QUALITY 
STANDARDS (utfl)

1,2-DICHLOROETHANE 1.00 u 1.00 u 1.00 u 1.00 u 100 u 1.00 u 1.00 u 1.00 u 2BENZENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1CHLOROBENZENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u soDICHLOROBROMOMETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1TETRACHLOROETHYLENE(PCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1TOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1:00 U 1.00 U 10TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1:00 U 1VINYL CHLORIDE 2.00 U 2.00 U 2.00 U 2:00 U 2.00 U 2.00 U 2 00 U 2.00 U 5

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was net detected at the detection limit concentration Indicated, 
ugfl: All results are In micros rams per War or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
‘.These area designations reflect only the physical location of construction. The analytical groundwater results 

from each wall may be used to evaluate more than one 'Area'.
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TABLE 5-8
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

SAMPLER*
WELL HE*
AREA*!
DATE COLLECTED:

CWMW-7M
MW-7M

14
|||l|ii|i|||

GW2-MW-79B
MW-Tffl

m
«/um

GW2-MW-TPC
MW-TPC

«8
12/14/M

UW2-MW-WA
MW-WA

•9
12/14/M

GW2-MW-42A
WMU

01
iililiiii

CW2-MW4DA

14
12/13/M

GW2-MW-84A
MW-84A

15
12/12/M

GWWWW4RA

15
12/12/M

NJDRF
GROUNDWATER 

QUALITY 
STANDARDS (u*/J)

1,2-DICHLOROETHANE
BENZENE
CHLOROBENZENE 
DICHLOROBROMOMETHANE 
TETRACHLOROETHYLENE(PCE) 
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) 
VINYL CHLORIDE

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 u
2.00 U

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U

12 00
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u

22 00
800
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

2
1

50
1
1

10
1
5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: Ail results are in micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
These area designations redact only the physical location of construction. The analytical groundwater results 
from each well may be used to evaluate more than one "Area*.
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TABLE 5-8
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMILRlDt
WELLS*
AREA*r
DATE COLLECTED]

GWMtfWBCA
Mw«*

IS
llllllllllll

«W*MW-4*C

is
warn

GW2-MW-WA
MW«7A

18D
MUM

10D
......MUM......

MW***
IOC

GW2-MW-WC
Mw-ooq

IOC
MUM

GW2-MW-0PA
MW49A

91
tmsM

GW3-MW-WC
MW-«*C

91
MUM

--------------------—---------

NJDEP
groundwater

QUALITY 
STANDARDS (ugfl)

1,2-DICHLOROETHANE
BENZENE
CHLOROBENZENE 
DlCHLOROBROMOMETHANE 
TETRACHLOROETHYLENE(PCE) 
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) 
VINYL CHLORIDE

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u
1.00 u
2.00
1.00 u 
Soo
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u 

1000
300
2.00 U ;

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00' u 
1.00 u 
1.00 u
1.00 u
1:00 U
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

2
1

50
1
1

10
1
5

J: Indicates an estimated value.
Dup.: QC duplicate sample ol the well Indicated.
U: The compound was net detected at the detection limit concentration indicated.
119/I: All results are |n micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical locatton of construction. The analytical groundwater results 

from each well may be used to evaluate more than one’Area*.
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TABLE 5-8
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

BAMFLE&r
WELL ID;
AREA*:
DATE COLLECTED]

CW2-MW-MA
MW40A

14
12/15/M

GW2-MW-WB
MW-49B

14
12/15/M

CW2-MW-MC

14
12/14/M

GWMKW4IA
MW-eiA

14
12/15/M

GW2-MW-**#
MW-41B

14
12/15/M

GW2-MW-42B
MW42B

14
12/15/M

GW2-MW-MA
MW-MA

14
12/15/M

GW2-MW-W*
RVM91

14
12/15/M

NJDRP ' 
CROCNDWATSt 

QUALITY 
STANDARDS (ogA)

1,2-DICHLOROETHANE
BENZENE
CHLOROBENZENE 
DICHLOROBROMOMETHANE 
TETRACHLOROETHYLENE(PCE) 
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) 
VINYL CHLORIDE

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U
2.00 U

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U
2.00 U

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00

32 00
2.00 U

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U
2.00 U

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

19.00
1.00 U
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

2
1

SO
1
1

10
1
5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
up/l: All results are In micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
These aroa detonations reflect only the physical location of construction. The analytical groundwater results 
from each well may be used to evaluate more than one "Area".
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TABLE 5-8
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMPLED* :
WELL ID.
AREA»t
DAIECUJtECTEIN

GW2-MW-MA
MWJMA/O

liiiliililii

mt*tH

GW*-MW4f&

iiiWiiii
S2/M/94

GWJ-MW-P0A
WW*iA

M
WMM

OWWRW-MC
ww^tc

u
IMIM

GWWMWWA
MW-47A

«A
I2/K/9*

GWJ-MW-PTB
MW-P7B

Ml
mum

GW*MW48A
MRMMA

MB
12/13/94

GW*-MW-f«S
MW*W»

MB-
I2/»/*4

NHWP
«WWWWAtt* 

QUALITY 
STANDARDS (»«/))

1,2-DICHLOROETHANE 1.00 u 1.00 U 1.00 u 1.00 U 1.00 U 1.00 u 1.00 u 1.00 U 2
BENZENE 1.00 u 1.00 U 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 U 1
CHLOROBENZENE 1.00 u 1.00 U 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 U 50
DICHLOROBROMOMETHANE 1.00 u 1.00 U 1.00 u 1.00 u 100 U 1.00 u 1.00 u 1.00 U 1
TETRACHLOROETHYLENEfPCE) 1.00 u 1.00 U 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 U 1
TOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 2.00 1.00 u 1.00 U 1.00 u 1.00 u 1.00 U 10
TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 u i.oo ti 1.00 U 1.00 u 1.00 u 1.00 U 1
VINYL CHLORIDE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ufl/l: All results are in mfcrograms per liter or parts per billion unless otherwise noted;

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5-8
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMPLE Hfc
WEfcfclfc
AREA*:
DATE COLLECTED;

CW2-MW-A9A
MW4M

MB
12/14/94

CVW-MW-2WA
DupofMl*-49A

MB
12/14/94

GW2-MW-99B
MW-99E

MB
12/14/94

GW2-MW-IMA
MW-IWA

11
12/14/M

GWM*W-|«A
MW-ieiA

11
12/14/94

GW2-MW-2MA 
Dup ef MW-I4IA 

11
12/14/M

GW2-MW-143A
MW4UA

BEG
12/12/94

GW2-MW-M9C
MW-l«3C

BEG
12/13/94

NIMOr
GROUNWATE* 

QUALITY 
STANDARDS (ug/l)

1,2-DICHLOROETHANE
BENZENE
CHLOROBENZENE 
DICHLOROBROMOMETHANE 
TETRACHLOROETHYLENE(PCE) 
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) 
VINYL CHLORIDE

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 U
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U
1.00 U
2.00 U

1.00 u 
1.00 u 
1.00 u
1.00 u

llliiiiooiiij
48.00
8.00
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

2
1

SO
1
1

10
1
5

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
Those araa designations reflect only the physical location of construction. The analytical groundwater results 
from each well may be used to evaluate more than one ’Area*.

RND1&2.XLS 6-Juty-95
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TABLE 5-8
ANALYTICAL GROUNDWATER VOC RESULTS EXCEEDING 
NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

SAMPLE Hh
WELL Oh
AREA*!
BATEOCSLLECraDt

CWLMW-MWA

BEG
mam

GW2-MW-1MC
MW-1MC

BEG
mam

GW2-MW-1MA
IHW4S5A

BEG
mam

GWLJHWMWe
MW-KDC

BEG
mam

PupefMW*iWc
BEG

i|||i||^l|ii

NIDEP
GROtlNDWAlER 

QUALITY 
STANDARDS (ufA)

1.2-DICHLOROETHANE
BENZENE
CHLOROBENZENE 
DICHLOROBROMOMETHANE 
TETRACHLOROETHYLENE(PCE) 
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE)
VINYL CHLORIDE

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
300
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U

2
1

SO
1
1

10
1
s

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration indicated.

are ln ntiterograms per liter or parts per billion unless otherwise noted.
. __ ‘ cowwdration ot that compound exceeds the NJDEP Groundwater Quality Standard
: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one "Area".
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TABLE 5-9
ANALYTICAL GROUNDWATER SVOC RESULTS - ROUND 2

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

i wwrmm

. i
HB2.ID AREA* DATE

COLLECTED
Hso^nHnjsmL)

FHIBALATE
IdfeAI

NJDKP GROONDWAT&R 
QUALITY 

STANDARD

GW2-MW-6C MW-6C 09 12/15/94 11 U 30
OW2-MW-28B MW-28B 11 12/14/94 11 U 30
GW2-MW-40 MW-40 BKG 12/12/94 10 u 30
GW2-MW-47C MW-47C 09 12/13/94 11 u 30

GW2-MW-48C MW-49C 19 12/14/94 11 u 30
GW2-MW-50B MW-50B 14 12/13/94 10 u 30
GW2-MW-50C MW-50C 14 12/13/94 11 u 30
GW2-MW-59C MW-59C 07 12/13/94 11 u 30

GW2-MW-60B MW-60B 14 12/15/94 11 u 30
GW2-MW-60C MW-60C 14 12/15/94 11 u 30

GW2-MW-63A MW-63A 14 12/14/94 10 u 30

GW2-MW-65 MW-65 05 12/15/94 11 u 30
GW2-MW-68 MW-66 05 12/15^94 10 u 30
GW2-MW-67 MW-67 05 12/15/94 11 u 30
GW2-MW-69A MW-69A XHW 12/15/94 11 u 30
GW2-MW-70A MW-70A 10 12/14/94 11 u 30
GW2-MW-71C MW-71C 1BA 12/12/94 11 u 30
GW2-MW-75A MW-75A 04 12/13W4 10 u 30
GW2-MW-75C MW-75C 04 12/13/94 11 u 30
GW2-MW-76A MW-76A 04 12/13/94 10 u 30
GW2-MW-76B MW-76B 04 12/13/94 10 u 30
GW2-MW-76C MW-76C 04 12/13/94 10 u 30
GW2-MW-77A MW-77A 14 12/13/94 11 u 30
GW2-MW-77B MW-77B 14 12/13/94 10 u 30
GW2-MW-78A MW-78A 14 12/13/94 11 u 30
GW2-MW-7BB MW-79B 08 12/14/94 11 u 30
GW2-MW-79C MW-79C 0B 12/14/94 11 u 30
GW2-MW-80A MW-8QA 09 12/14/94 11 u 30
GW2-MW-82A MW-82A Ol 12/12/94 10 u 30
GW2-MW-83A MW-83A 15 12/13/94 11 u 30
GW2-MW-64A MW-84A 15 12/12/94 10 u 30
GW2-MW-85A MW-S5A 15 12/12/94 10 u 30
GW2-MW-86A MW-86A 15 12/13/94 11 u 30
GW2-MW-86C MW-86C 15 12/13/94 11 u 30
GW2-MW-87A MW-87A 18D 12/12/94 10 u 30
GW2-MW-87C MW-87C 18D 12/12/94 10 u 30
GW2-MW-88A MW-88A 18C 12/12/94 10 u 30
GW2-MW-88C MW-88C 18C 12/12/94 11 u 30
GW2-MW-89A MW-88A 01 12/15/94 13 U 30
GW2-MW-89C MW-88C 01 12/15194 11 u 30
GW2-MW-90A MW-90A 16 12/15/94 11 u 30

GW2-MW-80B MW-OOB 16 12/15/94 10 u 30
GW2-MW-80C MW-80C 16 12/16/94 11 u 30
GW2-MW-91A MW-91A 16 12/15/94 11 u 30
GW2-MW-01B MW-91B 16 12/15/94 11 u 30
GW2-MW-92B MW-92B 16 12/15/94 12 U 30
GW2-MW-83A MW-93A 16 12/15/94 10 u 30
GW2-MW-93B MW-93B 16 12/15/94 11 u 30

GW2-MW-94A MW-94A/0 06 12/16/94 11 u 30
GW2-MW-95A MW-95A/0 06 12/16/94 10 u 30
GW2-MW-96A MW-96A 06 12/14/94 11 u 30

GW2-MW-96C MW-96C 06 12/14/94 11 u 30

GW2-MW-07A MW-97A 06A 12/16/94 10 u 30

GW2-MW-97B MW-97B 06B 12/16/94 10 u 30

Notes: See Page 2 of 2.
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TABLE 5-9
ANALYTICAL GROUNDWATER SVOC RESULTS - ROUND 2

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

SASDUtRfr WELL ID AREA* DATE
COLLECTED

MSG-ETHYiraXYL)
THIHALATE

NJDEP GROUNDWATER 
QUALITY 

STANDARD fug/t)

GW2-MW-08A MW-96A 06B 12/13/94 10 U 30
GW2-MW-96B MW-98B 06B 12/13/94 10 u 30
GW2-MW-99A MW-99A 06B 12/14/94 11 u 30
GW2-MW-208A Dup. of MW-99A 06B 12/14/94 11 u 30
GW2-MW-98B MW-99B 06B 12/14/94 10 u 30
GW2-MW-100A MW-100A 11 12/14/94 13 U 30
GW2-MW-101A MW-101A 11 12/14/94 11 U 30
GW2-MW-209A Dup. OTMW-101A 11 12/14/94 11 U 30
GW2-MW-103A MW-103A BKG 12/12/94 11 U 30
GW2-MW-103C MW-103C BKG 12/13/94 10 u 30
GW2-MW-104A MW-104A BKG 12/12/94 11 u 30
GW2-MW-104C MW-104C BKG 12/12/94 2 J 30
GW2-MW-105A MW-105A BKG 12/12/94 1 J 30
GW2-MW-105C MW-105C BKG 12/12/94 1 J 30
GW2-MW-210C Dup . of MW-105C BKG 12/12/94 10 U 30

Notes:

J: Indicates an estimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ugfl: All results are in micragrams per liter or parts per billion unless otherwise noted.
°: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5-10
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS • ROUND 2 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAMPLER*
WRtLRfe
AREA'S

DATE COLLECTED:

GW2-MW-4C
MW4C

M
titism

GW2-MW-34B 
MW*SR

M
antm

GW2-MW-49

MW-49
BEG

12/12/M

GW2-MW-47C
mwjdc

89
12/13/9*......

GW2-MW-49C
MW-4MS

19

12/14/94

CWMW4W
MW*ra

14
12/13/94

CWMW-WC
MWhHC

14

1M3M

GW2-MW-59C

n
12/13/94

NlDRr
GROUNDWATER 

QUMumr 
STANDARDS (UcA)

ALUMINUM NA NA 30.4 79.2 U NA NA NA 48:6 U 200ANTIMONY 11.0 u 11.0 u 11.0 U 11.0 U 11.0 U 11.0 U 11.0 U 11.0 U 20ARSENIC 1.7 UJ 19.0 U 1.7 U 2.2 1.9 U 3.4 1.7 U 1 7 U ACADMIUM 2.0 UJ 2.0 U 2.0 U 1.0 U 2.0 U 1.0 U 1.0 U ULUCHROMIUM 21.4 6.4 U 6.4 U 6.4 U 6.4 U 7.8 U 6.4 U 6.4 U 100. IRON NA NA 45.3 U 58800 NA NA NA 423.0 U 300LEAD 1.7 U 4.4 J 2.3 1.6 U 1.6 U 1.9 U 3.0 U ULU 10MANGANESE NA NA 119.0 281.0 NA NA NA 53.8 U soMERCURY 0.2 U 0.2 U 0.2 U 0:2 U 0.2 U 0.2 U 0.2 U 0.2 U 2-NICKEL 13:1 12.8 U 12.8 U 12.8 U 12.8 U 12.8 U 12.8 U 12.8 U 100SODIUM NA NA 38800.0 J+ 17800.0 NA NA NA 26800.0 50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value;
J-: indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ugfl: All results are In mictograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration Indicated.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
. These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one ‘Area'.
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tabu; 5-io
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SAMPLED*
WELL ID:
AREA**
DATE COLLECTED:

GW2-MW-49*
Mw-aoB

14
12/15/94

CWJ-MW-40C

lllllllillll
Illllliilii

CWJ-MW43A
MW-43A

14
12/14/94

GW2-MW-45
MW<45

95
12/15/94

ALUMINUM NA 123.0 U NA NA
ANTIMONY 17.6 U 11.0 u 11.0 U 11.0 U
ARSENIC 5.4 J- 3.8 J- 1.9 U 1.7 UJ
CADMIUM 2.2 J- 2.0 U 2.0 U 2.0 J-
CHROMIUM 6.4 U 6.4 U 6.4 U 6.4 U
IRON NA 6800 0 NA NA
LEAD 3.2 UJ 1.6 U 3.1 J 1.6 UJ
MANGANESE NA 2690 NA NA
MERCURY 0.2 U 0.5 0.2 U 0.3
NICKEL 12.8 U 12.8 U 12.8 U 36.6
SODIUM NA 3820000.0 NA NA

0W2-MW45
MW«f

95
12/15/94

3990
11.0 U 
1.7 UJ
4.3 J+
6.4 U 

106.0
1.6 U 

1480.0 
0.2 U

75.0 
46700.0

MW47
K

12/15/94

NA
11.0 U 
3.6 J- 
3 .0 J-

11.4 
NA 
3.8 U 
NA 
0.2 U

33.4 
NA

GWMKW4R&
MW-4R*

113
12/14/94

NA
11.0 U 
1.9 U 
2.0 U 

20.9 
NA 
1.6 U 
NA 
0.2 U 

30.7 
NA

GW2-MW-49A
MW4IA

XHW
12/15/94

NA
11.0 U
2.2 J-
2.0 UJ
8.1
NA
2.3 U 
NA 
0.2 U

12.8 U 
NA

NIPBP
GROUNDWATER 

quality 
STANDARDS fet/l}

200
20
6
4

100
300

10
50
2

100
50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well indicated.

U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration Indicated.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*. These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5-10
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAMPLE HR 
WELL MR 
AREA**
DATE COLLECTED:

GWJ-MW-79A
mw-toa

10
nntm

OW3^fW-71C
MW*7IC

10A
12/12/94

GWWtWWWA
MW4M.

04
12/13/94

GW2MW-WZ
MW-79C

04
mam

GW2-MW-74A
MW-74A

04
12/13/M

GW2-MW-74*
MW-74*

04
12/13*4

GWi-hm-m;
WW-74C

04
12/13/94

OTOWWA
MW-77A

14
12/13/94

NIBBT
OROUnowaTER 

QUALmr 
STANDARDS OWH

ALUMINUM
ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SODIUM

NA
11.0 U 
1.9 U 
2.0 U 
6.4 U 
NA 
1.6 U 
NA 
0.2 U

12:8 U 
NA

29.9 
11.0 U 
1.7 U 
2.0 U 
6.4 U 

1670.0 
1.6 U 

917 
0.2 U 

12.8 U 
1840000.0 J*

NA
11.0 U 
1.7 U 
1.2

11.5 U 
NA 
2.3 U 
NA 
0.2 U

34.2 U 
NA

NA
11.0 U 
2.1 
2.0 U 
6.4 U 
NA 
1.6 U 
NA 
0.2 U

12.8 U 
NA

6010.0
11.6 U 

5.2 
1.0 U

35.3 U 
289000

18.6 R 
741.0

0.4
18.5 U 

144000.0

NA
11.0 U 
11:1 

1.0 U 
6:4 U 
NA 
7.9 U 
NA 
0.2 U 

12.8 U 
NA

NA
11.0 U 
2.4 
2.0 U 

25.4 U 
NA

174 R 
NA 
0.2 U 

16.3 U 
NA

288.0 U 
17.6 U
5.6 
1.0 U 
6.4 U

247000
2.6 U 

12700
0.2 U 

12.8 U 
1970000

200
20
8
4

100
300

10
50

2
100

50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: All results are In micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration indicated.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction: The analytical groundwater results 

from each well may be used to evaluate more than one'Area*.
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TABLE S-10
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAMPLE Rh
WELL ID:
AREA*:
DATE COLLECTED:

GW2-MW-77B
MW*T7B

14
12/13/94

GW2-MW-7SA
MW-78A

14
12/13/94

GW2-MW-798
MW-7W

m
12/14/94

GW2-MW-79C
MW-79C

88
12/14/94

GW2-MW-80A
MW4MA

0*
12/14/94

OW3-MW-83A

Ol
12/10/94

GW2-MW-83A
mw«a

IS
12/13/94

GW2-MW-84A
MW44A,

IS
12/12/94

NJDBr
GROUNDWATER 

QUALITY 
STANDARDS fo/l}

ALUMINUM
ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SODIUM

NA
11.0 U
2.9
1.0 U

10.7 U
NA
5.0 U
NA
0.2 U

12.8 U
NA

NA
11.0 U
2.4
2.1
6.4 U
NA
5.2 U
NA
0.2 U

26.0 U
NA

NA
11.0 U

1.9
2.0 U
6.4 U
NA
3.5 J
NA
0.2 U

12.8 U
NA

11.6 u

1.9 U
2.0 U 

15.2
13500 0

4.2
1870.0

0.2 U 
12.8 U 

123000.0

NA
11.0 U
1.9 U
2.1
7.3
NA
3.3 J
NA
0.2 U

14.4
NA

18100
11.0 U
1.7 U
2.0 U 

11.2
4010.0

2.4
1270

0.2 U 
12.8 U

2690.0 J-fr

NA
11.0 U
1.7 U
1.0 U
6.4 U
NA
1.6 U
NA
0.2 U

51.9 U
NA

NA
11.0 U
1.7 U
2.0 U
6.4 U
NA
2.6
NA
0.2 U

15.1
NA

200
20

8
4

100
300

10
50
2

100
50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration indicated.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
These area designations reflect only the physical location of construction. The analytical groundwater results 
from each well may be used to evaluate more than one 'Area*.
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TABLE 5-10
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

fMMPKEH*
WELL Oh
AREA*:
DATE COLLECTED:

GW2-MW4BA
MW4M

iiiiiiiiii
12/12*4

GW2-MW-84A

IE
MppUlli

OWRWRC
MW4MC

IE
12/13/94

OW2-MW-87A
MW-67A

91
82/12/94

GW3-MW-67C
MW6KJ
f»

12/12*4

CVQRW4M
wiliiilillt

IflB
12/11*4

GW2-MW-89C
MW49C

I8C
12/12/94

GWHWW-8M
MW4n

I9C
12/15/94

KI0BF
GROUNDWATW

WAtm
STANDARDS fotrt)

ALUMINUM NA NA 99.7 U NA NA NA 120:0 NA 200ANTIMONY 11.0 u 11.0 U 11.0 U 11.0 U 11.0 U 11.0 U 11.0 U 11.0 U 20ARSENIC 2.0 1.7 U 1.7 U 1.7 U 1.7 U 1.8 1.7 U 4.1 J- 0CADMIUM i.o u 1.0 U 1.0 U 2.0 U 2.0 U 1.0 U 2:0 U 3.0 J- 4CHROMIUM 6.4 U 6.4 U 6.4 U 6.4 U 6.4 U 7.3 6:4 U 40.1 100IRON NA NA 1470.0 R NA NA NA 500.0 NA 300LEAD 1.6 U 2.4 U 5.8 R 1.6 1.6 U 3.4 1.6 U 9.3 U 10MANGANESE NA NA 68.6 R NA NA NA 54.6 NA 50MERCURY 0:2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 2NICKEL 51.2 75.8 R 12.8 U 12.8 U 12.8 U 12.8 U 12.8 U 30.1 100SODIUM NA NA 21500.0 NA NA NA 37800.0 J+ NA 50000

Notes::

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup;: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration Indicated.
ug/l: All results are In micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration Indicated;

: The concentratlon af that compound exceeds the NJDEP Groundwater Quality Standard:
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one‘Area*.

RND1&2.XLS BJuty-95 5 of 9



TABLE 5-10
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

I SAMPLE ID*

WRlMrs

AREA**
DATE COLLECTED:

GW2-MW-99C
MW49C

91
22/15/M

GWJ-MWJ*A
MWJMA

1«
12/18/M

GW2-WW-M*
MW-40B

16
12/15/M

CW2-MW-MC
MW40C

1C

12/1 (/M

GW2-MW-MA
MW4IA

M
12/15/M

GWWHW-51D
MWAi#

1C
12/19/M

GW2-MW-42D
«W4W

1C
1245/M

GW2-MW-52A 
MW*JA

1C
12/15/M

NJDEP
groundwater

quality

STANDARDS (n*/I>

ALUMINUM
ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SODIUM

NA
11.0 U

1.7 UJ 
2.0 UJ 
6.4 U
NA
1.6 UJ 
NA
0.2 U

12.8 U
NA

17300
11.0 U
5.2 J-
2.0 U
6.4 U

285000
1.6 U 

886.0
0.3

12.8 U 
1840000 0

NA
11.0 U

1.7 UJ 
2.0 UJ 
6.4 U
NA
1.6 UJ
NA
0.2 U

12.8 U
NA

554.0
11.0 U
8.5 U
2.0 UJ 

12.8 U 
105000

2.0 U 
5770.0

0.2 U 
25.6 U

NA
11.0 U 
12.3 J-
2.6 UJ 

6.4 U
NA
1.6 UJ 
NA
0.2 U

12.8 U
NA

NA
11.0 U
2.4 J- 
3.0 J-
6.4 U
NA
3.2 UJ 
NA
0.2 U 

12.8 U
NA

NA
11.0 U
3.9 J- 
2.0 UJ 

11.2
NA
1.6 UJ 
NA
0.3

12.8 U
NA

NA
11.0 U

2.6 UJ 

6.4 U
NA
1.6 UJ 
NA
0.2 U

12.8 U
NA

200
20
8
4

100
300

10
50
2

100
50000

■■

2300000.0

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted 
W-.T** compound was not detected at the estimated detection limit concentration indicated.
. __ : The concentration of that compound exceeds the NJDEP Groundwater Quality Standard

: These area designations reflect only the physical location of construction. The analytical groundwater 
from each well may be used to evaluate more than one "Area". results
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TABLE 5-10
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALIFY STANDARDS • ROUND 2 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAMPLE TOb
WELL IBs
ARBA*t
BATE COLLECTED:

GW2-MWJBR
MW-MB

16
12/15*4

GW2-MW-A4A
MW-84AIQ

06

12*6*4

OWHW4W
MW-45A/0

66
12*6*4

OW2-MW-MA
MW4MA

66
12*4*4

GW2-MW46C
MW**0

06

12/14*4

GW3-MW47A
MWJP7A

OCA
12*6*6

GWWMW47B 
MW-67R

66B
12*6*4

Gtt*MW4WL
JHW-68A

66B
12*3*4

NIBOP
GROUNDWATER 

QUALITY 
STANDARDS (ugA)

ALUMINUM
ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SODIUM

NA
11,0 U
8.5 UJ 
2.0 UJ 
6.4 U
NA
3.2 UJ 
NA
0.2 U 

12.8 U
NA

NA
17 6 U 
155 J- 

2.0 J- 
6.4 U
NA
3.2 UJ 
NA
0.2 U 

12.8 U
NA

NA
11.0 U
3.5 J- 
2.0 J- 
6.4 U
NA
5.9 U
NA
0.2 U

12.6 U
NA

6460 J 
110 U
6.5
2.0 U
6.4 U

5120.0
1.6 U 

4120
0.2 U 

1720 
1890000.0

NA
11.0 U

1.9 U
2.0 U 

12.8 U
NA
1.6 U
NA
0.2 U 

25.6 U
NA

3320
11.0 U 
22.5

2.0 UJ 
6:4 U 

156000
1.6 UJ 

4090
0.2 U 

12.8 U 
3340000.0

226.0
11.0 U
8.5 U
2.0 UJ 
6.4 U 

25600,0
3.2 UJ 

650.0
0.2 U 

12.8 U 
39000000

NA
11.0 U 
152

1.0 U
6.4 U
NA
2.0 U
NA
0.2 U

12.8 U
NA

200
20
8
4

100
300

10
50
2

100
50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well Indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ugfl: All results are in micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration Indicated.

• Th* concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one “Area",

RND1&2.XL8 6-July-95
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TABLE 5-10
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAMPLE ®
WELL®:
ARKA*{
DATE COLLECTED:

GW2-MW-99R
MW-98B

MB
12/1304

©EHWtt 
MW ASA

MB
128404

OW2-MW-268A
DupofMW-f9A

MB
12/1404

MWA9B
MB

12/1404

GW2-MW-JOOA
MW400A

11
128404

GWJ-MW-1WA
iiisiiiililill

128404

OW2-MW-2MA
DupaTMWAMA

11
128404

OWS-MW-M3A
mwjwa

•KG
128204

Kiiwr
GROUNDWATER 

QUALITY 
STANDARDS (nf/l>

ALUMINUM
ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SODIUM

NA
11.0 U

1.7 U
2.0 U
6.4 U
NA
3.3 U
NA
0.2 U

12.8 U
NA

lIIlSSSiOOTI
11.6 u
18 9
2.6 U
6.4 U

11100.0
1.6 U

256 0
0.2 U 

12.8 U 
1580000.0

5250 J 
11.0 U 
170
2.6 U

6.4 U
112000

1.6 U 
247.0

6.2 U 

12.8 U 
15400000

NA
11.0 U
19.0 U
2.0 U
6.4 U
NA
1.6 U
NA
0.2 U

12.8 U
NA

15300 J 
11.0 U 
1.9 U 
2.0 U 

13.6 
119000

5.4
11200

0.2 U 
12.8 U

I;288600.0

NA
11.0 U 
20.6
2.0 U
6.4 U
NA
1.6 U
NA
0.2 U 

12.8 U
NA

NA
11.0 U
19.0 U
2.0 U
6.4 U
NA
1.6 U
NA
0.2 U

12.8 U
NA

NA
11.0 U
1.7 U
2.0 U
6.4 U
NA
1.6 U
NA
0.2 U

12.8 U
NA

200
20
8
4

100
300

10
50

2
100

50000

Notes:

NA: Not analyzed 
J: Indicates an estimated value.
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated, 
ug/l: All results are in micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was not detected at the estimated detection limit concentration Indicated.

: The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
. These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one 'Area*.
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TABLE 5-10
ANALYTICAL GROUNDWATER METAL RESULTS EXCEEDING 

NJDEP GROUNDWATER QUALITY STANDARDS - ROUND 2 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

SAMPLE IDs
WELL Oh
AREA*!
DATECOOJBCTEDt

GWLMW-WC
MW»!«K?

BKG
i warn

GW2-MW-I94A 
MW-I94A 

BKG 
ismm

GWZ-MW-104C
BW40C

BKG
12/12/94

MW4KA
BKG

12/12/94

CW2-MW-105C

BKG
12/12/94

GW2-MW-210C
DuppTMWHUGC

BKG
12/12/94

NJDEP
G»WNDWATKR 

QUAumr 
STANDARDS (n*/l>

ALUMINUM 226.0 u NA NA NA NA NA 200
ANTIMONY 11.0 u 11.0 U 11.0 U 11.0 U 11.0 u 11.0 U 20
ARSENIC 2.4 1.7 U 3.2 1.7 U 1.8 1.7 U 8
CADMIUM 1.0 u 1.0 U 2:0 U 2.0 U 2.0 U 2.0 U 4
CHROMIUM 6.4 U 6.4 U 25.1 8.0 6:4 U 7.2 100
IRON 1300.0 U NA NA NA NA NA 300
LEAD 4.0 U 1.6 U 2.9 5.7 1.6 U 1.9 10
MANGANESE 61.2 NA NA NA NA NA 50
MERCURY 0.2 U 0.2 U 0:2 U 0.2 U 0.2 U 0.2 U 2
NICKEL 12.8 U 12.8 U 21.3 15.4 12.8 U 12.8 U 100
SODIUM 40900.0 NA NA NA NA NA 50000

Notes:

NA: Not analysed
J: Indicates an estimated value. j
J-: Indicates an estimate value biased low.
J+: Indicates an estimate value biased high.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration Indicated, 
ug/l: Ail results are In micrograms per liter or parts per billion unless otherwise noted.
UJ: The compound was net detected at the estimated detection limit concentration indicated.

The concentration of that compound exceeds the NJDEP Groundwater Quality Standard.
*: These area designations reflect only the physical location of construction. The analytical groundwater results 

from each well may be used to evaluate more than one "Area".
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TABLE 5-11
ANALYTICAL GROUNDWATER PESTICIDE RESULTS - ROUND 2

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

teMHAIB WELL ID ABEA* DATE ALDRIN** njdep groundwater
COLLECTED <«*/D QUALITY

standard lug/o

GW2-MW-6C MW-6C 06 12/15/94 0.0520 U 0.040
GW2-MW-28B MW-28B 11 12/14/94 0.0520 U 0.040
GW2-MW-40 MW-40 BKG 12/12/94 0.0600 U 0.040
GW2<MW<<47C MW-47C 09 12/13/94 0.0550 U 0.040
GW2-MW-48C MW-48C 19 12/14/94 0.0510 U 0.040
GW2-MW-50B MW-50B 14 12/13/94 0.0520 U 0.040
GW2-MW-50C MW-50C 14 12/13/94 0.0600 U 0.040
GW2-MW-59C MW-59C 07 12/13/94 0.0500 U 0.040
GW2-MW-60B MW-60B 14 12/15/94 0.0560 U 0.040
GW2-MW-60C MW-60C 14 12/15/94 0.0560 U 0.040
GW2-MW-63A MW-63A 14 12/14/94 0.0500 U 0.040
GW2-MW-65 MW-65 05 12/15/94 0.0500 U 0.040
GW2-MW-66 MW-66 06 12/15/94 0.0510 U 0.040
GW2-MW-67 MW-67 05 12/15/94 0.0500 U 0.040
GW2-MW-69A MW-69A XHW 12/15/94 0.0530 U 0.040
GW2-MW-70A MW-70A 10 12/14/94 0.0550 U 0.040
GW2-MW-71C MW-71C 18A 12/12/94 0.0570 U 0.040
GW2-MW-7SA MW-75A 04 12/13/94 0.0520 U 0.040
GW2-MW-75C MW-75C 04 12/13/94 0.0500 U 0.040
GW2-MW-76A MW-76A 04 12/13/94 0.0560 U 0.040
GW2-MW-76B MW-76B 04 12/13/94 0.0520 U 0D40
GW2-MW-76C MW-76C 04 12/13/94 0.0500 U 0.040
GW2-MW-77A ‘ MW-77A 14 12/13/94 0.0530 U 0.040
GW2-MW-77B MW-77B 14 12/13/94 0.0560 U 0.040
GW2-MW-78A MW-78A 14 12/13/94 0.0540 U 0.040
GW2-MW-79B MW-79B 08 12/14/94 0.0550 U 0.040
GW2-MW-7BC MW-78C 08 12/14/94 0.0500 U 0.040
GW2-MW-60A MW-8QA 09 12/14/94 0.0520 U 0.040
GW2-MW-82A MW-82A Ol 12/12/94 0.0500 U 0.040
GW2-MW-83A MW-B3A 15 12/13/94 0.0540 U 0.040
GW2-MW-84A MW-84A 15 12/12/94 0.0600 U 0.040
GW2-MW-85A MW-85A 15 12/12/94 0.0500 U 0.040
GW2-MW-86A MW-86A 15 12/13/94 0.0520 U 0.040
GW2-MW-86C MW-86C 15 12/13/94 0.0520 U 0.040
GW2-MW-87A MW-87A 18D 12/12/94 0.0560 U 0.040
GW2-MW-87C MW-87C 18D 12/12/94 0.0500 U 0.040
GW2-MW-88A MW-68A 18C 12/12/94 0.0510 U 0.040
GW2-MW-88C MW-88C 18C 12/12/94 0.0640 U 0.040
GW2-MW-89A MW-89A 01 12/15/94 0.0770 U 0.040
GW2-MW-88C MW-89C 01 12/15/94 0.0520 U 0.040
GW2-MW-80A MW-9QA 18 12/15/94 0.0500 U 0.040
GW2-MW-80B MW-90B 16 12/15/94 0.0520 U 0.040
GW2-MW-80C MW-80C 16 12/16/94 0.0520 U 0.040
GW2-MW-81A MW-81A 16 12/15/94 0.0530 U 0.040
GW2-MW-01B MW-91B 16 12/15/94 0.0560 U 0.040
GW2-MW-92B MW-92B 16 12/15/94 0.0540 U 0.040
GW2-MW-93A MW-93A 16 12/15/94 0.0500 U 0.040
GW2-MW-83B MW-93B 16 12/15/94 0.0550 U 0.040
GW2-MW-84A MW-94A/0 06 12/16/94 0.0510 U 0.040
GW2-MW-9SA MW-S5A/0 06 12/16/94 0.0540 U 0.040
GW2-MW-96A MW-96A 06 12/14/94 0.0520 U 0.040
GW2-MW-96C MW-96C 06 12/14/94 0.0540 U 0.040
GW2-MW-97A MW-97A 06A 12/16/94 0.0520 U 0.040
GW2-MW-97B MW-97B 06B 12/16/94 0.0560 U 0.040

Notes: So# Page 2 of 2.
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TABLE 5-11
ANALYTICAL GROUNDWATER PESTICIDE RESULTS - ROUND 2

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

SAMPLES) WELLS) AREA* DATE
COLLECTED

ALBUM**
WB

NJDEP GROUNDWATER 
QUALITY 

STANDARD (U(/!)

GW2-MW-98A MW-98A 06B 12/13/94 0.0580 U 0.040
GW2-MW-88B MW-98B 06B 12/13/94 0.0610 U 0.040
GW2-MW-08A MW-99A 06B 12/14/94 0.0540 U 0.040
GW2-MW-206A Dup. of MW-9SA 06B 12/14/94 0.0520 U 0.040
GW2-MW-99B MW-99B 06B 12/14/94 0.0510 U 0.040
GW2-MW-100A MW-100A 11 12/14/94 0.5800 U 0.040
GW2-MW-101A MW-101A 11 12/14/94 0.0550 U 0.040
GW2-MW-209A Dup. of MW-101A 11 12/14/94 0.0560 U 0.040
GW2-MW-103A MW-103A BKG 12/12/94 0.0530 U 0.040
GW2-MW-103C MW-103C BKG 12/13/94 0.0500 U 0.040
GW2-MW-104A MW-104A BKG 12/12/94 0.0540 U 0.040
GW2-MW-104C MW-104C BKG 12/12/94 0.0540 U 0.040
GW2-MW-10SA MW-105A BKG 12/12/94 0.0500 U 0.040
GW2-MW-10SC MW-105C BKG 12/12/94 0.0520 U 0.040
GW2-MW-210C Dup. of MW-105C BKG 12/12/94 0.0500 U 0.040

Notes:

J: Indicate* an Mtimated value.
Dup.: QC duplicate sample of the well indicated.
U: The compound was not detected at the detection limit concentration indicated.
U0ft All results are In mfcrograms per liter or parts per billion unless otherwise noted.

These was designations reflect only the physical location of construction. The analytical groundwater results 
from each well may be used to evaluate more than one 'Area*.
As shown in the table, the detection limit for aldrin is greater than the NJDEP Groundwater Quality Standard. However, the 
detection flmit indicated meets the approved PQL in the CQAP of 0.05 ug/l.
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TABLE 6-1
TREND ANALYSIS OF GROUNDWATER RESULTS

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

: Monitoring:: 
Weft ID

Area OBG(1)
Results
<ugfl)

D&M(2)
Results

(UBfl)

Weston R1 
Results 
fug/I)

Weston R2 
Results 
(USA

Trend

TOTAL VOCs
MW-6
MW-7
MW-8
MW-9
MW-11
MW-13
MW-14
MW-31
MW-40
MW-42A
MW-46A
MW-47A
MW-48A
MW-48B
MW-58
MW-59
MW-62
MW-63
MW-67
MW-69A
MW-8QA
MW-83A
MW-84A
MW-87A
MW-87C
MW-88A
MW-89A
MW-91A
MW-92B
MW-95A
MW-96A
MW-96C
MW-101A
MW-103A
MW-105A

19
01
01
01
07
02
03
01

BKG
04
10
09
09
09
03
07
06
12
05

XHW
09
15
15 

18D 
18D 
18C 
18C
16
16
06
06
06
11

BKG
BKG

ND
5.00

178.00
7.00

ND
61.00
6.00

267.00

ND
5.20

137.30 
12.00

103.30
468.00

5.40
139.60
16.80

ND
188.40
264.20

ND
30.00

249.00
622.00
38.40
34.00

1.00
8.00

96.00
8.00

162.00
565.00

9.00
61.00

2.00 
161.80
148.70
33.00
33.00

123.00
580.00

ND
ND
ND

5.00
11.00
1.00

28.00
12.00
17.00
21.00

ND
31.00
16.00
1.00
1.00
6.00
6.10

55.00
4.00

22.00

1.10
ND

12.00
ND

36.00
7.00

ND
13.00
1.60

33.00
19.00

ND
2.00

ND
4.00

64.00
3.00

No Change ~ 
Increasing 
Decreasing 

Varies 
Increasing 
Increasing 
Increasing 
Decreasing 
Increasing 
Increasing 
Decreasing 
Decreasing 
increasing
No Change 
Decreasing 
Decreasing 
Decreasing 
Decreasing
No Change 
Decreasing
No Change 
Decreasing 
Increasing 
Decreasing 
Decreasing 
Decreasing 
Increasing
No Change
No Change
No Change 
Increasing 
Decreasing 
Decreasing 
Increasing

PCE
MW-11 07 ND ND 3.00 — Increasing
MW-13 02 NO 23.00 10.00 U — Decreasing
MW-40 BKG — 3.50 — 3.00 No Change
MW-48A 09 — ND 16.00 — Increasing
MW-48B 09 — ND 3.00 Increasing
MW-58 03 — 11.00 13.00 — No Change
MW-87A 01 — — 2.00 2.00 No Change
MW-103A BKG — — BOO 8.00

Notes:

(1): O'Brien & Gere Final Engineering Report, Former Raritan Arsenal (Novebmer 1989).
P): Dames & Moore Final Report. Phase I Remedial investigation of Selected Areas of Former Raritan Arsenal (April 19 

ND: Not Detected 
— Results not available.
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TABLE 6-1
TREND ANALYSIS OF GROUNDWATER RESULTS

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

Monitoring:: Area OBG (1) Weston R1 Weston R2 Trend
WeiHD Results Results iiiiiiResults;:;: iiiiiiiReStftS::::

<ug/l) (ugfl) (ugfl) (ug/l

MW-7
MW-8
MW-9
MW-11
MW-13
MW-14
MW-31
MW-40
MW-46A
MW-47A
WIW-48A
MW-48B
MW-58
MW-59
MW-80A
MW-84A
MW-87A
MW-88A
MW-91A
MW-103A
MW-105A

01
01
01
07
02
03
01

BKG
10

09
09
09
03
07
09
15 

18D 
18C
16 

BKG 
BKG

5.00
170.00

3.00 
ND

43.00
6.00

250.00

5.20
130.00 

ND
11.00

310.00 
5.40

130.00 
9.00

29.00
95.00 

ND
30.00 

170.00
20.00

5.00 
82.00

2.00
9.00

300.00
7.00

48.00

27.00
30.00

8.00

24.00
110.00

13.00
11.00 
8.00
7.00
4.00 

28.00
7.00
4.00

8.00

12.00
8.00
5.00
3.00 

32.00
8.00 
3.00

No Change 
Decreasing 
Decreasing 
Decreasing 
Increasing 
No Change 
Decreasing 
Decreasing 
Decreasing 
Decreasing 
Increasing 
Decreasing 
Decreasing 
Decreasing 
No Change 
No Change 
Decreasing 
No Change 
No Change 
No Change 
No Change

TOTAL 1,2-DCE
MW-7 
MW-8 
MW-9 
MW-11 
MW-13 
MW-14 
MW-31 
MW-40 
MW-46A 
MW-47A 
MW-48A 
MW-48B 
MW-58 
MW-59 
MW-83A 
MW-84A 
MW-88A 
MW-91A 
MW-92B 
MW-96A 
MW-103A

01
01
01
07
02
03
01

BKG
10

09
09
09
03
07
15
15 

18C
16 
16 
06

BKG

ND
8.00
4.00

ND
18.00

ND
17.00

ND
7.30 

12.00 
18.00

120.00
ND

9.60
4.30

130.00
160.00 

ND 
ND

68.00

17.0)

3.00
14.00
6.00

16.00 
180.00

2.00
13.00

120.00
110.00

9.00
6.00

1.00 U 
21.00

1.00

18.00
17.00
3.00

13.00
1.00

40.00

11.00

1.00 U 
22.00 
10.00
2.00

19.00 
2.00

48.00

Increasing 
Increasing 

Varies 
No Change 
increasing 
Increasing 

Varies 
increasing 
No Change 
Decreasing 
Increasing 
Increasing 
Decreasing 
Increasing 
No Change 
Increasing 
Decreasing 
No Change 
Increasing 
No Change 
Increasing

Notes:

(1) : O’Brien & Gere Final Engineering Report, Former Raritan Arsenal (Novebmer 1989).
(2) : Dames & Moore Final Report, Phase I Remedial Investigation of Selected Areas of Former Raritan Arsenal (April 19 
ND: Not Detected
— Results not available.
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TABLE 6-1
TREND ANALYSIS OF GROUNDWATER RESULTS

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

Monitoring 
Weft ID

Area OBG<1)
Results
<ug/I)

0&M(2)
Results
(ug/l)

Weston R1 
Results 
(ug/l)

Weston R2 
Results 
(ug/l

Trend

ARSENIC
MW-6 19 * 40.00 8.60 4.80 — Decreasing
MW-7 01 ND 10.70 6.50 — Decreasing
MW-9 01 ND 12.80 2.10 — Decreasing
MW-10 20 ND 42.70 2.70 — Decreasing
MW-11 07 ND 3.60 1.70 U — Decreasing
MW-13 02 ND 2.80 1.70 U — Decreasing
MW-15 03 ND 13.10 1.70 U

_ Decreasing
MW-16 06A ND 7.10 8.20 J- — No Change
MW-17 04 ND 6.50 4.30 J- ---- Decreasing
MW-20 05 ND 2.90 1.70 UJ — Decreasing
MW-25 06A ND 18.80 12.80 J- —--- Decreasing
MW-26 06A ND 3.30 1.70 UJ —— Decreasing
MW-27 06A 20.00 18.00 16.20 J- — Decreasing
MW-28 11 ND 57.70 29.20 J- — Decreasing
MW-29 11 20.00 46.70 66.40 J- — Increasing
MW-30 11 40.00 63.00 78.00 J- — Increasing
MW-34 06B ND ND 1.80 J- — increasing
MW-42A 04 — 5.40 6.10 J —- No Change
MW-44 06A — 9.30 1.70 UJ — Decreasing
MVy-45 14 — 2.30 3.10 J- — No Change
MW-46A 10 — 3.00 1.70 U — Decreasing
MW-47A 09 — 15.30 7.60 Decreasing
MW-47C 09 — — 2.40 2.20 No Change
MW-48A 09 — 8.50 1.70 U :---- Decreasing
MW-50 14 — 173.00 398.00 J- ' — Increasing
MW-50B 14 — — 5.30 J- 3:40 Decreasing
MW-51 16 — 17.10 21.50 J -—- Increasing
MW-52A 16 — ND 4.30 J- —- Increasing
MW-52B 16 — 10.20 9.10 J- — NoChange
MW-53 16 — 3.40 4.90 J- — No Change
MW-54 19 ■ 12,70 6.60 J — Decreasing
MW-60 14 — 4.30 5.20 J — No Change
MW-60B 14 — — 13.80 J 5.40 J- Decreasing
MW-60C 14 ---- — 2.00 3.80 J- Increasing
MW-61 04 — 15.90 18.90 — Increasing
MW-62 06 — 3.50 2,60 — Decreasing
MW-63 12 — 8.40 34.00 UJ — Unknown
MW-63A 14 — — 2.00 J- 1.90 U NoChange
MW-65 05 —— — 3.00 J- 1.70 UJ Decreasing
MW-67 05 ----- — 17.10 J- 3.60 J- Decreasing
MW-69A XHW —— — 3.40 2.20 J- Decreasing
MW-75C 04 ---- • — 1.70 U 2.10 Increasing
MW-76A 04 — 3.60 5.20 Increasing
MVV-76B 04 — — 9.70 11.10 No Change
MW-76C 04 — —- 1,70 U 2.40 Increasing
MW-77A 14 — — 17,00 5.60 Decreasing
MW-77B 14 — — 7.20 2.90 Decreasing

Notes:
(1) : O'Brien & Gere Final Engineering Report, Former Raritan Arsenal (Novebmer 1989).
(2) : Dames & Moore Final Report, Phase I Remedial Investigation of Selected Areas of Former Raritan Arsenal (April 19 
ND: Not Detected
— Results not available.
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TABLE 6-1
TREND ANALYSIS OF GROUNDWATER RESULTS

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

Monitoring
WeSfD

Area OBG (1) 
Results 
(ug/l)

D&M(2)
Results
(ug/l)

Weston R1 
Results 
(ug/l)

Weston R2 
Results 
(ug/l

Trend

ARSENIC (continued)
MW-78A
MW-79B
MW-85A
MW-88A
MW-88C
MW-89A
MW-90A

I MW-90C 
MW-91A 
MW-91B 
MW-92B 
MW-93A 
MW-94A 
MW-95A 
MW-96A 
MW-97A 
MW-98A 
MW-98B 
MW-99A 
MW-100A 
MW-101A 
MW-103C 
MW-104C 
MW-105C

14
08
15 

18D 
18C 
01
16
16
16
16
16
16
06
06
06

06A
06B
06B
06B
11
11

BKG
BKG
BKG

— —

4.70
5.20 J
1.70 U 
1.70 U 
1.70 U
2.30 J-

11.70 J
2.00

11.20 J-
9.50 J- 
6.00 J
8.50 UJ 

11.40
3.40
6.20

10.60 J- 
14.80 J-
4.30 J-

28.60 J- 
26.50 J 
17.00 J
3.10
5.20
1.70 U

2.40
1.90
2.00
1.80
1.70 U 
4.10 J-
5.20 J-
8.50 U 

12.30 J-
2.40 J-
3.90 J-

12.40 J-
15.50 J-
3.50 J-
6.50

22.50
15.20

1.70 U
16.90

1.90 U 
20.60
2.40
3.20
1.80

Decreasing
Decreasing
No Change
No Change
No Change 
Increasing 
Decreasing 
Increasing
No Change 
Decreasing 
Decreasing 
Increasing 
Increasing
No Change
No Change 
Increasing
No Change 
Decreasing 
Decreasing 
Decreasing
No Change
No Change 
Decreasing
No Change

LEAD
MW-6C
MW-7
MW-8
MW-9 
MW-12 
MW-13 
MW-14 
MW-15 
MW-17 
MW-18 
MW-19 
MW-20 
MW-22 
MW-27 
MW-28B 
MW-29 
MW-30 
MW-31 
MW-34 
MW-40 
MW-42A 
MW-43 
MW-44 
MW-4S 
MW-46A 

| MW-47A

09
01
01
01
07
02
03
03
04
04
04
05
05

06A
11
11
11
01

06B
BKG
04
04

G6A
14
10
09 I

ND
ND

6.00
ND

5.00
ND
ND

16.00
ND
ND
ND
ND
ND

11.00
11.00

ND
ND

9.20
3.20 

11.00
2.80
3.10
2.00
6.00
3.50
3.00

ND
6.40
2.10
2.20

ND
ND

199.00
3.70

ND
11.10
7.80
4.90

11.90
4.70
3.60

2.30
6.90
3.90
5.20
6.70 U
2.40 U
3.40
2.80 U
1.60 UJ
2.30 U
2.40
4.20 U
2.60 U
1.60 UJ 
1.0} UJ 
1.60 UJ 
1.60 UJ
3.30
1.60 UJ

1.60 U 
13.70

1.80 J-
3.80 U
2.90 U
3.50 U

1.70 U

4.40 J

2.30

Decreasing
Decreasing
No Change 

Varies 
Unknown 

Decreasing 
Increasing 
Decreasing 
Decreasing 
Decreasing 
Increasing 
Decreasing
No Change 
Decreasing 
Increasing 
Decreasing 
Decreasing 
Decreasing 
Decreasing 
Increasing 
Decreasing 
Increasing 
Decreasing 
Decreasing 
Decreasing 
Decreasing

Notes:
(1) : O'Brien & Gere Final Engineering Report, Former Raritan Arsenal (Novebmer 1989).
(2) : Dames & Moore Final Report, Phase I Remedial Investigation of Selected Areas of Former Raritan Arsenal (April 19 
ND: Not Detected
— Results not available.
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TABLE 6-1
TREND ANALYSIS OF GROUNDWATER RESULTS

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

Monitoring
Wes ID

Area OBG(1)
Results
tugfl)

D&M(2)
Results
(W9/l)

Weston R1 
Results 
tug/i)

Weston R2 
Results 
<ug/l

Trend

LEAD (continued)
MW-48A 09 — 12.10 2.90 ' Decreasing
MW-48B 09 — 2.80 1.60 U — Decreasing
MW-50 14 — 43.90 6.10 J- — Decreasing
MW-50C 14 — — 1.80 J- 3.00 U Unknown
MW-52A 16 — ND 14.50 J- — Increasing
MW-52B 16 — 3.80 1.60 UJ — Decreasing
MW-54 19 — 48.50 12.50 U _ Decreasing
MW-56 10 — 2.20 3.20 U --------- Unknown
MW-57 10 — ND 11.10 J- — Increasing
MW-58 03 — 7.70 1.60 U -— Decreasing
MW-59 07 -------- 12.00 2.00 U Decreasing
MW-61 04 — 3.90 2.00 U -— Decreasing
MW-62 06 10.90 1.60 U -— Decreasing
MW-63 12 --------- 2.60 1.60 UJ —— Decreasing
MW-63A 14 — — 10.40 J- 3.10 J Decreasing
MW-69A XHW — 31.60 J- 2.30 U Decreasing
MW-76A 04 -T-i — 20.30 18.60 U No Change
MW-76B 04 TT— — 3.90 7.90 U Increasing
MW-77A 14 — — 2.90 2.60 U No Change
MW-77B 14 — -— 7.10 5.00 U Decreasing
MW-7BA 14 — —- 3.40 5.20 U Unknown
MW-79B 08 ■ ---------- — 1.60 U 3.50 J Increasing
MW-79C 08 — — 2.00 U 4.20 Increasing
MW-80A 09 — — 5.80 U 3 JO J Unknown
MW-82A Ol

— — 1.60 U 2.40 Increasing
MW-84A 15 — — 1.60 U 2.60 Increasing
MW-87A 18D — — 1.60 UJ 1.60 No Change
MW-88A 18C — — 2.40 U 3.40 Increasing
MW-100A 11 — — 239.00 U 5.40 Unknown
MW-104C BKG — --------- 5.10 U 2.90 Unknown
MW-105A BKG •5------- .--------- 4.00 U 5.70 Increasing

CADMIUM
MW-14 ND ND 2.80 — Increasing
MW-15 03 ND 5.00 1.00 U —----- Decreasing
MW-16 06A 11.00 ND 1.00 U — Decreasing
MW-20 05 ND ND 1.10 —— Increasing
MW-21 05 ND ND 2.20 — Increasing
MW-22 05 ND ND 3.20 — Increasing
MW-42A 04 — 5.00 1.00 U — Decreasing
MW-47A 09 — 23.00 1.00 U — Decreasing
MW-48A 09 — 6.00 1.20 — Decreasing
MW-57 10 — ND 1.10 -— Increasing
MW-58 03 — ND 1.40 —- Increasing
MW-59 07 — 17.00 1.00 U — Decreasing

Notes:

(1) : O'Brien & Gere Final Engineering Report, Former Raritan Arsenal (Novebmer 1989).
(2) : Dames & Moore Final Report, Phase I Remedial Investigation of Selected Areas of Former Raritan Arsenal (April 19 
ND: Not Detected
— Results not available.
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TABLE 6-1
TREND ANALYSIS OF GROUNDWATER RESULTS

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

Monitoring 
Weft ID

Area OBG (1) 
Results 
lugfl)

D&M(2)
Results

(ug/1)

Weston R1 
Results 
<ug/|)

Weston R2 
Results 
<ugfl

Trend

I CADMIUM (continued)

MW-60C
MW-61
MW-65
MW-66
MW-67
MW-69A
MW-75A
MW-78A
MW-80A
MW-89A
MW-90C
MW-91A
MW-91B
MW-94A
MW-95A
MW-96C
MW-100A

14
14
04
05
05
05

XHW
04
14
09
01
16
16
16
06
06
06
11

—

8.00

1.00 u 
1.20
1.00 U
1.20
4.00
2.00 U
1.20
1.00 U
1.00 U 
1.40
2.00 U 
1.50
1.30
1.80
1.10
2.00 U
1.00
1.50

2.20 J- 
2.00 U

2.00 J-
4.30 J+
5.00 J-
2.00 UJ
1.20
2.10
2.10
3.00 J-
2.00 UJ
2.00 UJ
3.00 J-
2.00 J- 
2.00 J- 
2.00 U 
2.00 U

Increasing
Unknown

Decreasing
Increasing
No Change 
Increasing
No Change
No Change
Increasing
Increasing
Increasing
Unknown
Unknown
Increasing
Increasing
No Change 
Unknown 
Unknown

CHROMIUM
NIW-6C
MW-7
MW-9
MW-10
MW-12
MW-13
MW-14
MW-16
MW-17
MW-18
MW-20
MW-21
MW-25
MW-26
MW-28
MW-29
MW-30
MW-31
MW-34
MW-42A
MW-43
MW-44
MW-45
MW-46A
MW-48A
MW-50
MW-51
MW-52A
MW-53
MW-54

09
01
01
20
07
02
03 

06A
04
04
05
05

06A
06A
11
11
11
01

06B
04
04

06A
14
10
09
14
16
16
16
19

ND
ND

11.00
48.00

ND
14.00
31.00

ND
23.00
35.00
20.00 
10.00 
10.00
30.00
20.00
20.00
10.00
20.00

ND
8.00

ND
ND

9.70
ND
ND

23.00
ND

23.50
ND
ND
ND
ND
ND
ND
ND
ND

49.00
ND

13.00
9.00

18.60
35.00
45.00
10.70

ND
ND

131.00

7.70
12.90
6.40 U 
6.40 U 
6.40 U 
6.40 U 
6.40 U
8.90
6.40 U 
6.40 U 
6.40 U 
6.40 U 
6.40 U 
6.40 U 
6.40 U 
6.40 U 
6.40 U 
6.40 U 
6.40 U 
6.40 U

14.50
6.40 U 
6.40 U 
6.40 U
6.40 U

26.10
6.40 U
7.60
8.60

50.50 J

21.40 Increasing
Increasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Increasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Decreasing
Increasing
Increasing
Decreasing

Notes:
(1) : O’Brien & Gere Final Engineering Report, Former Raritan Arsenal (Novebmer 1989).
(2) : Dames & Moore Final Report, Phase I Remedial Investigation of Selected Areas of Former Raritan Arsenal (April 19 
ND: Not Detected
— Results not available.
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TABLE 6-1
TREND ANALYSIS OF GROUNDWATER RESULTS

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

Monitoring 
Weft ID

Area OBG(1)
Results
<ug/l)

0&M(2)
Results

fug/))

Weston R1 
Results 
(ugfl)

Weston R2 
Results 
(ug/I

Trend

OHROMIUM (continued)
MW-58 03 — 37.00 6.40 U — Decreasing
MW-59 07 — 62.00 6.40 U — Decreasing
MW-61 04 — 25.00 13.80 — Decreasing
MW-62 06 — ND 11.80 — Increasing
MW-63A 14 — — 29.70 6.40 U Decreasing
MW-67 05 — — 6.40 U 11.40 Increasing
MW-68A 118 — — 10.20 20.90 Increasing
MW-69A XHW — — 83.20 8.10 Decreasing
MW-75A 04 — — 7.90 11.50 U Unknown
MW-76A 04 — — 34.00 35.30 U Unknown
MW-77B 14 — — 8.10 10.70 U Unknown
MW-78A 14 — — 23.70 6.40 U Decreasing
MW-79C 08 ---- — 6.40 U 15.20 Increasing
MW-8QA 09 — — 6.40 U 7.30 Increasing
MW-82A Ol «--- ■ — 8.50 11.20 Increasing
MW-88A 18C — — 6.40 U 7,30 Increasing
MW-89A 01 — — 15.00 40.10 Increasing
MW-90C 16 — ■ -------- 10.10 12.80 U Unknown
MW-92B 16 — — 6.40 U 11.20 Increasing
MW-95A 06 — — 11.40 6.40 U Decreasing
MW-96A 06 — — 7.00 6.40 U Decreasing
MW-96C 06 — — 17.40 12.80 U Decreasing
MW-97A 06A — — 22.20 6.40 U Decreasing
MW-100A 11 — — 271.00 J 13.60 Decreasing
MW-104C BKG — — 13.10 25.10 increasing
MW-105A BKG ~ — 11.70 8.00

Notes:

(1) : O'Brien & Gere Final Engineering Report, Former Raritan Arsenal (Novebmer 1989).
(2) : Dames & Moore Final Report, Phase I Remedial Investigation of Selected Areas of Former Raritan Arsenal (April 19 
ND: Not Detected
— Results not available.
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TABLE 6-2

SUMMARY OF DNAPL-RELATED COMPOUNDS 
COMPARED TO PURE PHASE SOLUBILITY 

FORMER RARITAN ARSENAL 
EDISON, NEW JERSEY

DNAPL-
Related Compound

Highest 
Concentration 

Detected in 
Groundwater® 

(mg/L)
Sample

Location

Pure Phase 
Solubility 

mg/L

l%of 
Pure Phase 
Solubility 

mg/L

1,1-Dichloroethane 0.028 MW-11 5100® 51
1,1-Dichloroethene 0.002 MW-SA5 200(1) 2
1,2-Dichloroethane 0.016 MW-59 8000® 80
Chlorobenzene 0.45 MW-59 490(,) 4.9
Chloroform 0.001 MW-87A 8000®* 80
Tetrachloroethene 0.031 MW-81A 150® 1.5
Total 1,2-Dichloroethene 0.26 MW-81A 600®** 6
Trichloroethene 0.59 MW-81A 1000® 10
1,1,1-Tiichloroethane 0.15 SGW-12 1300(,) 13
1,1,2-Trichloroethane 0.0051 SGW-12 4500® 45
1,1,2,2-Tetrachloroethane 0.0024 SGW-204® 2900® 29
1,1-Dichloroethane 0.065 SWG-112 5100® 51
1,1-Dichloroethene 0.030 SGW-12 200® 2
Chlorobenzene 0.058 SGW-45 490® 4.9
Chloroform 0.0029 SGW-7 8000®* 80
Tetrachloroethene 1.8 SGW-110 150® 1.5
Total 1,2-Dichloroethene 4.8 SGW-94 600®** 6
Trichloroethene 8.0 SGW-94 1000® 10

(1> Taken from Lange’s Handbook of Chemistry 
® Taken from Handbook of Environmental Data on Organic Chemicals 
® QA/QC duplicate of sample GW-SGW-120
(4) Based on results of SGWS investigation and Round 1 groundwater sampling event. 
* At 20°C
** Pure phase solubility for trans-l,2-dichloroethene

ikVRAKITANUtOl D08VTABLE.6-2



TABLE 6-3

SUMMARY OF KNOWN CONTAMINATED SITES
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SITE NAME | STREET ADDRESS | LEAD/CONTACT | STATUS | IDENTIFIER I COMMENTS

SITES WlTHir1 BOUNDARY OF FORMER ARSENAL

AMERICAN HOSPITAL 
SUPPLY CORP.

551 RARITAN CENTER PKWY.
EDISON, NJ

BEECRA-E93218

BEECRA-E93221

ACTIVE
5-3-93

NJP000858142 LOCATION UNKNOWN

BAXTER HEALTHCARE
CORP.

100 TO 200 RARITAN CENTER PKWY. 
EDISON, NJ

BEECRA-E93224 ACTIVE NJL000049940 UPGRADIENT AREAS 15 AND 14

BLUESPRUCE II 653 RARITAN CENTER PKWY.
EDISON* NJ

BFO-C-921270 PENDING
12/21/92

NJD980769988 LOCATION UNKNOWN WITHIN 
AREA 16

CARY CHEMICALS INC. BUILDING 443 RARITAN CENTER 
EDISON, NJ

BEECRA-E84258 ACTIVE
2/28/90

NJD002562247 WITHIN AREA 19

CENTER REALTY 300 RARITAN CENTER PKWY.
EDISON, NJ

BSCM-N JD020777181 ACTIVE
1/1/80

NJD020777181 PCB OIL SPILL WITHIN AREA 20
AT BUILDING 455

FEDERAL STORAGE 
WAREHOUSE LANDFILL

KING GEORGES POST RD.
EDISON. NJ

BFO-CA-9304124 PENDING
6/2/93

NJL000064600 UPGRADIENT AREA 15

FIELDCREST AVENUE 
MONITOR WELLS

1 RARITAN CENTER PKWY.
EDISON, NJ

BFCM-1110 ACTIVE
11/12/90

NJL000039446 UPGRADIENT LOCATION

GARON PRODUCTS INC. RARITAN CENTER PKWY.
EDISON, NJ

BEECRA-E91222 ACTIVE
8/14/91

NJD042909499 LOCATION UNKNOWN

RARITAN CENTER RARITAN CENTER PKWY. AND 
WOODBRIDGE AVE.
EDISON, NJ

BFCM-NJ1680090015 ACTIVE
4/1/92

NJ1680090015 FORMER RARITAN ARSENAL

RARITAN CENTER 104 SUNFIELD AVE.
EDISON, NJ

BUST-0155937 ACTIVE
12/30/91

NJL600098313 WITHIN AREA 9 EDGE OF AREA
19 PLUME IAOC?)

RARITAN PERIODICAL
SALES

125 CLEARVIEW AVE.
EDISON, NJ

BUST-0031169 ACTIVE
3/24/93

NJL000059758 UPGRADIENT AREA 14 
SIDEGRADIENT AREA 15

sk(lz)\RARITAN\R0I_D08\TABLE.6-3
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TABLE 6-3 {continued)

SUMMARY OF KNOWN CONTAMINATED SITES
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SITE NAME STREET ADDRESS LEAD/CONTACT STATUS IDENTIFIER COMMENTS

UNITED PARCEL SERVICE 1 CLOVER PLACE
EDISON, NJ

BUST-0015437 ACTIVE
8/28/89

NJD070415658 SIDEGRADIENT AREA 4 
UPGRADIENT AREA 5 AND
AREA 14

WAKEFERN CORP. CAMPUS PLAZA 7 RARITAN CENTER 
PKWY.
EDISON, NJ

BFO-C 930809133056 ACTIVE
8/9/93

NJD986596716 UPGRADIENT AREAS 20, 7. & 8 
SIDEGRADIENT AREA 2

LJ8.M LAPLACE CHEMICAL 
CO.

PATROL RD.
WOODBRIDGE, NJ

BEECRA-E88488 ACTIVE
5/27/93

NJL500036090 WITHIN AREA 6A
DRAINAGE AREA 3

SITES ADJACENT TO FORMER ARSENAL

ENGELHARD 40 NIXON LANE
EDISON, NJ

BEECRA-E8S375 ACTIVE
4/19/90

NJD063138531 WEST OF FORMER /C ,L
BOUNDARY
SIDEGRADIENT AREA X, H. &
W.
UPGRADIENT AREA 19, 16, &
12.

ILR SANITARY LANDFILL MILL RD.
EDISON, NJ

BFO-CA 9303234 PENDING
6/25/93

NJD980505275 WEST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT AREA 16 AND 12

NJ STATE POLICE
EDISON TOWNSHIP

2667 WOODBRIDGE AVE.
EDISON, NJ

BAC-0163316 ACTIVE
7/26/93

NJD982728479 NORTH OF FORMER ARSENAL 
BOUNDARY (UPGRADIENT)
AREA 18 AND BLDG 118.

VALVOLINE INC. 200 MILL RD.
EDISON, NJ

BEECRA-E90681 ACTIVE
12/16/91

NJD051304111 WEST OF FORMER ARSENAL 
BOUNDARY.

ASHLAND CHEMICAL CO. MEADOW RD.
WOODBRIDGE, NJ

BFCM-NJD000531855 ACTIVE
2/7/92

NJD000531855 EAST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER. 
SIDEGRADIENT AREA 15 & 14.

sk(lz)\RARITAN\R0I_D08\TABLE.6-3
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TABLE 6-3 (continued)

SUMMARY OF KNOWN CONTAMINATED SITES
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

—

SITE NAME STREET ADDRESS LEAD/CONTACT STATUS IDENTIFIER COMMENTS
HATCO CHEMICAL CORP. KING GEORGES POST RD.

woodbridge. nj
BFCM-NJD091399329 ACTIVE

9/9/92
NJD091399329 EAST OF FORMER ARSENAL 

BOUNDARY
UPGRADIENT RARITAN RIVER 
SIDEGRADIENT AREA 14 & 15.

NUODEX INC. INDUSTRIAL HWY.
WOODBRIDGE. NJ

BEECRA-E85161

BEECRA-E89475

ACTIVE
7/16/85
ACTIVE
8/9/89

NJD002184562 EAST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER 

SIDEGRADIENT AREA 14

PMC SPECIALTIES INDUSTRIAL HWY.
WOODBRIDGE, NJ

BEECRA-931020151058 ACTIVE
10/20/93

NJD042912287 EAST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER 
SIDEGRADIENT AREA 14

PRAXAIR INC. ! INDUSTRIAL HWY.

WOODBRIDGE. NJ
BEECRA-E92369 ACTIVE

10/19/92
NJL500036249 EAST OF FORMER ARSENAL 

BOUNDARY
UPGRADIENT RARITAN RIVER 
SIDEGRADIENT AREA 14

SHERWIN WILLIAMS CO. INDUSTRIAL HWY.
WOODBRIDGE, NJ

8EECRA-E84288 ACTIVE
4/1/91

NJD980770671 EAST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER 
SIDEGRADIENT AREA 14

RARITAN VALLEY BUS 
SERVICE

115 MAIN ST.
EDISON, NJ

BUST-0111575 ACTIVE
2/6/86

NJL600070098 NORTH OF FORMER ARSENAL 
BOUNDARY

BAXTER HEALTHCARE
CORP.

49 DISTRIBUTION BLVD.
EDISON. NJ

BAC-£92650 ACTIVE
6/29/93

NJX000241406 WEST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER

ELBETH LIMITED 321 MEADOW RD.
EDISON, NJ

BEECRA-E85539 ACTIVE
3/10/86

NJD980594022 WEST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER

5k(lz)\RARITAN\R0I_D08\TABLE.6-3
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TABLE 8-3 (continued)

SUMMARY OF KNOWN CONTAMINATED SITES
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SITE NAME STREET ADDRESS LEAD/CONTACT STATUS IDENTIFIER COMMENTS

EDISON TOWNSHIP 
MUNICIPAL LANDFILL

MEADOW RD.
EDISON, NJ

BFO-CA-9304102 PENDING
6/2/93

NJD000571505 WEST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER

KIN-BUC LANDFILL 383 MEADOW RD.
EDISON, NJ

BFCM-NJD049860836
EPA-M227

ACTIVE
ACTIVE
4/1/92

NJD049860836 WEST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER

STAUFFER CHEMICAL MEADOW RD.
EDISON, NJ

BEECRA-E87815

BEECRA-E87579

BEECRA-E85156

ACTIVE
3/16/88
ACTIVE
4/30/90
ACTIVE
7/15/92

NJD052204633 WEST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER

TWIN COUNTY GROCERS 
INC.

25 EXECUTIVE AVE.
EDISON, NJ

BUST-0025184 ACTIVE
6/1/90

NJD006973101 WEST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER

PRAXAIR INC. CROWS MILL RD.
WOODBRIDGE, NJ

BEECRA-E92372 ACTIVE
10/13/92

NJL500036264 EAST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER

STANDARD OIL CROWS MILL RD.
WOODBRIDGE, NJ

BSCM-920819 PENDING
8/14/92

NJD002170017
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TABLE 6-4

SUMMARY OF U.S. EPA REGION II CERCUS SITES 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

_______________ SITE NAME______________

______________________________ CERCLIS S

EDISON CENTER REALTY

l EPA IDENTIFICATION 0 

ITES WITHIN BOUNDARIES

NJD9822726S4

I STREET ADDRESS

3 OF FORMER ARSENAL

FED BUS CENTER
300 RARITAN CENTER
EDISON. NJ

| COMMENTS

DOWNGRADIENT AREA 7 
UPGRADIENT AREA 6

I.T. CORP NJ4680019987 GSA RARITAN DEPOT
EDISON, NJ

LOCATION UNKNOWN* WITHIN 
U.S.EPA FACILITY,
MAY REFER TO AREA 18A

PETROLEUM CHEMICAL TECHNOLOGY INC. NJD980529606 BLDG 455 RARITAN CENTER
EDISON, NJ

WITHIN AREA 20 BELIEVED TO
BE BLDG 455 IN AREA 20 - 
CENTER REALTY

RARITAN ARSENAL NJD986S89190 WOODBRIDGE AVE.
EDISON, NJ

FORMER RARITAN ARSENAL

RARITAN CENTER - AREA 4 NJD986571362 WOODBRIDGE AVE.
EDISON. NJ

DOWNGRADIENT AREA 3 
UPGRADIENT AREA 5

RARITAN CENTER - AREA S NJD988573970 RARITAN CENTER
EDISON. NJ

DOWNGRADIENT AREA 4 
UPGRADIENT AREAS 14 AND 6

BLUE SPRUCE NJD980769988 BLDG 652
RARITAN CENTER
EDISON. NJ

BUILDING 652
WITHIN AREA 16

GSA RARITAN DEPOT NJ3470009009 WOODBRIDGE AVE.
EDISON. NJ

WITHIN U.S.EPA FACILITY AREA 
18A-18G
EXACT LOCATION UNKNOWN

CERCI

ELIZABETH WASTE DISPOSAL #1

■IS SITES ADJACENT TO f

NJD980S0S119

;ORM£R ARSENAL

CROWS MILL RD.
KEASBY, NJ

EAST OF FORMER ARSENAL 
BOUNDARY

sk(lz)\RAIUTAN\R0I_D08\TABLE.6-4
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TABLE 6-4 (continued)

SUMMARY OF U.S. EPA REGION II CERCLIS SITES
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SITE NAME EPA IDENTIFICATION # STREET ADDRESS COMMENTS
ELIZABETH WASTE DISPOSAL *2 NJD980505101 KING GEORGE RD.

FORDS, NJ
NORTHEAST OF FORMER
ARSENAL BOUNDARY

ELIZABETH WASTE DISPOSAL #3 
(KEASBY LF RT 440 KEASBY)

NJD980640783 SMITH ST.
KEASBY, NJ

EAST OF FORMER ARSENAL 
BOUNDARY

HATCO CHEMICAL (WR GRACE & CO) NJD091399329 KING GEORGES POST RD.
FORDS, NJ

EAST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER 
SIDEGRADIENT AREAS 14 AND
15

METRO DISPOSAL SERVICES NJD075130815 SMITH ST. & CROWS MILL RD.
KEASBY, NJ

EAST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER

NUODEX INC
(TENNECO CHEMICALS, INC./FORDS PLANT; TENNECO 
CHEMICAL INC/HAYDEN DIV; TENNECO CHEMICALS INC; 
NUODEX.INC (NJD980770622) INDUSTRIAL HIGHWAY)

NJD002184562 MEADOW RD.
FORDS. NJ

EAST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER 
SIDEGRADIENT AREA 14

SHERWIN WILLIAMS NJD980770871 INDUSTRIAL HWY.
WOODBRIDGE, NJ

EAST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER 
SIDEGRADIENT AREA 14

TENNECO POLYMERS, INC. NJD986603892 INDUSTRIAL AVE & OLD MEADOW RD. 
FORDS, NJ

EAST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER 
SIDEGRADIENT AREA 14

EDISON TWP LF NJD980529044 MEADOW RD.
EDISON, NJ

WEST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER

sk(lz)VRARITAN\R0I_D08\TABLE.6-4
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TABLE 6-4 (continued)

SUMMARY OF U.S. EPA REGION II CERCLIS SITES
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SITE NAME EPA IDENTIFICATION # STREET ADDRESS COMMENTS

HELLER PROPERTIES NJD981187065 EXECUTIVE AVE. & MEADOW RD. 
EDISON, NJ

WEST OF FORMER ARSENAL 
BOUNDARY

INDUSTRIAL LAND RECLAIMING NJD980505275 MILL LANE
EDISON, NJ

WEST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT AREAS 16 AND 12

KIN-BUC LANDFILL (KIN BUC LANDFILL; KIN-BUC LF) NJD049860836 MEADOW RD.
EDISON, NJ

WEST OF FORMER ARSENAL 
BOUNDARY
UPGRADIENT RARITAN RIVER

KTK CORP. NJD986615813 MEADOW RD.
EDISON, NJ

WEST OF FORMER ARSENAL 
BOUNDARY

STAUFFER CHEMICAL CO.IAKZO CHEMICALS, INCJ NJD052204633 MEADOW RD.
EDISON, NJ

WEST OF FORMER ARSENAL 
BOUNDARY

NUODEX INC (TENNECO NIXON PLANT, NIXON LANE) NJD063138531 40 NIXON LANE
EDISON, NJ

WEST OF FORMER ARSENAL 
BOUNDARY
SIDEGRADIENT AREA 19 
UPGRADIENT AREAS 16 AND 12
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TABLE 6-5

SUMMARY OF REGISTERED UNDERGROUND STORAGE TANKS
WITHIN THE FORMER ARSENAL

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

SITE NAME STREET ADDRESS UST NUMBER COMMENTS

AMERICAN GROCERY 
COMPANY.

141 PIELDCREST AVENUE
EDISON, NJ

0197913 WITHIN BUILDING 151 AOC.

APPLAUSE. INC. 180 RARITAN CENTER PARKWAY 
EDISON, NJ

0228659 UPGRADIENT AREA 4 AND 5.

BAXTER HEALTHCARE 
CORPORATION

120 RARITAN CENTER PARKWAY 
EDISON, NJ

0039756 UPGRADIENT AREA 15.

BAXTER HEALTHCARE 
CORPORATION

551 RARITAN CENTER PARKWAY 
EDISON, NJ

0186375 UPGRADIENT AREA 15.

BUILDING *503 RARITAN CENTER
EDISON, NJ

0097338 WITHIN AREA 9.

BUILDING 410 NORTH FIELD AVE.
EDISON, NJ

0087005 WITHIN AREA 10, UPGRADIENT AREA 19 AND 9.

BUILDING 440 NORTHFIELD AVE., RARITAN CTR. 
EDISON, NJ

0100243 LOCATION UNKNOWN.

BUILDING 502 NEWFIELD AVE., RARITAN CENTER 
EDISON; NJ

0264260 LOCATION UNKNOWN.

BUILDING 520 SUNFIELD AVE., RARITAN CENTER 
EDISON, NJ

0264251 LOCATION UNKNOWN BELIEVE BUILDING 520 DEMOLISHED AND 
REPLACED BY EXPO HALL.

CAMPUS PLAZA 4 300 RARITAN CENTER PARKWAY 
EDISON, NJ

0079987 WITHIN AREAS 2 AND 3

CAPITAL BAKERS DIV. 
STROEHMANN

440 RARITAN CENTER
EDISON, NJ

0022196 Location unknown.

CENTER REALTY BUILDING 420 RARITAN CENTER 
INDUSTRIAL PARK
EOISON, NJ

0018713 LOCATION UNKNOWN.

_________________________________________________ __ 1_________
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TABLE 6-5 (continued)

SUMMARY OF REGISTERED UNDERGROUND STORAGE TAtikS
WITHIN THE FORMER ARSENAL

FORMER RARITAN ARSENAL vj

EDISON, NEW JERSEY

SITE NAME ! ' ' STREET ADDRESS UST NUMBER ~ COMMENTS

CONSUMERS
1: pigJRlglJTtNG.INC. . -

1 ipTIORTHFIELD AVE.
SQISON,NJ,

0189020 " - - — WITHIN AREA 10, UPGRADIENT ARE AS “19 ANCST - -

EpISPNT^AM 
^RQCE^SlKlft, t

: 521 STUNFIELD AVE., RARITAN
CENTER.,;-', ,
Ed«, NJ. ' " ~

0106733----- ------------ WITHIN AREA 19,'DOWNGRADIENTAREA 9, UPGRADIENT AREA'S. -

, t. v : r><' ' ^ i',s • *. *

1 FEDERAL EXPRESS 

| CORPORATION
3Q5 CLEARVIEW AYE,. RARITAN 
CENTER
EDISON, NJ

0146856 S[iP|GRftPIENT ARE^I §,;1UPGRADIENT..AREA 14. .

FEDERAL STORAGE 
WAREHOUSES

BUILDING 436
EDISON, NJ

189750 WITHIN AREA 19, DOUNWGRADIENT AREA 1.

FLAGSHIP-RCA 523 RARITAN CENTER PARKWAY 
EDISON, NJ

0235875 WITHIN AREA 19, UPGRADIENT AREA 8.

FLEET MAINTENANCE 
CENTER

350 RARITAN CENTER PARKWAY 
EDISON. NJ

0041799 PSE&G FLEET MAINTENANCE FACILITY, WITHIN AREA 7.

GARDEN STATE
BUILDINGS

BUILDING #518 - RARITAN CENTER 
EDISON, NJ

0097301 WITHIN AREA 19.D0WNGRADIENT AREA 9.

GARDEN STATE
BUILDINGS

BUILDING #520 - RARITAN CENTER 
EDISON, NJ

0097310 LOCATION UNKNOWN BELIEVE BUILDING DEMOLISHED AND
REPLACED BY EXPO HALL.

HELISTOP & PESTICIDE 
WAREHOUSE

MARC RD.. RARITAN CENTER
EDISON, NJ

0069348 WITHIN AREA 16, UPGRADIENT AREA 11.

HOLIDAY INN AT RARITAN 
CENTER

125 RARITAN CENTER PLAZA
EDISON, NJ

0168843 UPGRADIENT LOCATION.

MACY'S RARITAN 10 CLEAR VIEW RD.
EDISON, NJ

0125066 UPGRADIENT AREA 15.
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TABLE 6-5 (continued)

SUMMARY OF REGISTERED UNDERGROUND STORAGE TANKS
WITHIN THE FORMER ARSENAL

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

SITE NAME STREET ADDRESS UST NUMBER COMMENTS

MIDDLESEX COUNTY 
COLLEGE

155 MILL RD.
EDISON, NJ

0119829 EXACT LOCATION WITHIN COLLEGE UNKNOWN.

MR. JOHN’ PORTABLE 
SANITATION

450 RARITAN CENTER
EDISON, NJ

0033329 WITHIN AREA 8, DOWNGRADIENT AREA 20.

! PARKWAY-KEN CORD. BUILDING 802, RARITAN CENTER 
EDISON, NJ

0228738 SIDEGRADIENT AREAS 19. 20. AND 2, UPGRADIENT AREA 7.

1 priNceTonAQUA

t SCIENCE ‘
L |85 FIELRCREST AYE. t

EDISON, NJ" *'
0097329 Db,WNjy?ADIENTBU|LDlNq,1^vA,qC, UPGRADIENT AREA 2.

I raKt^ ^"-ding

J As^ocM/?^ su _

iTI^pL^CREST AVE.

EDlSOfMW.. .
; 0136857

. » • > A

; UPGRADIENT BUILDING 151 AOC AND AREAS 2 AND 3. 8

K ftARITjAN PERIODICAL

_

.* 1.25 CLEARVIEW AVE/
EDijstfi^iw

,0031169 ----------- ; SIDEGRADIENT AREAM5T UPGRADIENT AREA 14r:—
- #

HWIjn9llf.KSPaAI * RARITAN^PLAZA I : , r
edisoHLjiij^x

0097158 - .;•/-, U PG RADIENT^LOCATtON. 1

RARITAN PLAZA ill R ARITAN PLAZaIB ' “ ' “

EDISON, NJ

0097149 r ™ H- ' UPGftXbtENT LOCATION. ” ' ~ : ~ > ■ ■---J

SALWEN PAPER
COMPANY, INC.

151 FIELDCREST AVE.
EDISON. NJ

0190352

, V.. ■ - *1* ■

WITHIN BUILDING 151 AOC, UPGRADIENT AREAS 2 AND 3.

SUPERMARKETS GENERAL PARKWAY PLAZA, RARITAN CENTER 
EDISON, NJ

Ivwi;

f. .nA&Mii*:,-Vttw

LOCATION UNKNOWN.

THE STOP & SHOP CO.,
INC.

10 CLEARVIEW RD.
EDISON, NJ

fnipdRAOIENT £rEA15.;
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TABLi* 6»fMeo«tWue«iJ

^ SUMMARY OFREGISTIRiD UNOroQROUND STORAQe^AUlKS

FORIV^RfflARUAN ARSENAL

HW1-— ,r**rl ilj,|1 .......-r-B't.v.:■
^wsSITTWWE ';/■ fjWSSABHS** MMBEn i ... ..... ... ...;:-commenxs.,. .« ~*4 J

I'M
v~'.

. <■."
• 1

•MlLCftB'.

' -1 W PATROL RD.
EDtSkSN)/4l£i ■

Aiv»* '-iv*—.!-'-. i .mm,. I
sQJt2T5325 .1 S.

*\

EX^fcDCATKftiWltHlN ^ARKti^K^WM." ,|

■ ' ' ' V V— r#y,vff -

h

H
if.

Jr

iPMJTfiO PARCEL SERVICE

•:'': 'w! ’
.•• yp ■'■ 1■ ** ”*

fc!
! 1
L± 'SDISON, NJ

.40015437 \ ;‘i
\

l-
■ ■ ..... .......iv

......... i K
; UNITED PARCEL SERVICE!..
fa*.?**} ' *

■"T CLOVES PL RARITAN INPUSTRIAL P

EDISON, NJ

03pQ214 | 3
-

!4®66S‘Aftlferit are^ssand 14. ^
'..... ii ’

USEPA EDISON FACILITY RARITAN DEPOT 0060211 EXACT LOCATION WITHIN USEPA FACILITY UNKNOWN.

WAKEFEFERN FOOD CORP. 230 RARITAN CENTER PARKWAY 
EDISON, NJ

0070490 SIDEGRADIENT AREAS 2 AND 19, UPGRADIENT AREAS 20 AND 7.

WILLIAM GRANT AND
SONS, INC.

130 FIELDCREST AVE.
EDISON, NJ

0049070 UPGRADIENT BUILDING 151 AOC, AND AREAS 3 AND 4.

100 NEWFIELD AVENUE NEWFIELD AVENUE, RARITAN CENTER 
EDISON, NJ

0264440 WITHIN AREA 9.

90 NEWFIELD AVENUE NEWFIELD AVENUE, RARITAN CENTER 
EDISON, NJ

0262992 WITHIN AREA 9.

104 SUNFIELD AVENUE RARITAN CENTER
EDISON, NJ

0155937 WITHIN AREA 9.

305 CLEARVIEW AVENUE RARITAN CENTER 0155919 SIDEGRADIENT AREA 15, UPGRADIENT AREA 14.

INLAND CONTAINER 
CORPORATION

2960 WOODBRIDGE AVE.
EDISON, NJ

0009254 UPGRADIENT AREA 18C AND BUILDING 151 AOC.
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